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ANNUALREPORTOFTANKWASTETREATABILITY

K. A. Giese

. ABSTRACT

This report has been prepared as part of the Hanford Federal Facility

Agreement and Consent Order* (Tri-Party Agreement) and constitutes completion

of Tri-Party Agreement Milestone M-04-O0 for fiscal year 1991. This report

provides a summaryof treatment activities for newly generated waste, existing

double-shell tank waste, and existing single-shell tank waste, as well as a

summaryof grout disposal feasibility, glass disposal feasibility, alternate

methods for disposal, and safety issues which may impact the treatment and

disposal of existing defense nuclear wastes.

This report is an update of the 1990 report and is intended to provide

traceability for the documentation of the areas listed above by statusing the

studies, activities, and issues which occurred in these areas over the period

of March 1, 1990, through February28, 1991. Therefore, ongoing studies,

activities, and issues which were documented in the previous (1990) report are

addressed in this subsequent (1991) report.

*HanfordFederalFacilityAgreementand ConsentOrder,WashingtonState
Departmentof Ecology,Olympia,Washington;U.S. EnvironmentalProtection
Agency,Region10, Seattle,Washington;and U.S. Departmentof Energy,
Richland,Washington(May 1989).
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ANNUALREPORTOF TANKWASTETREATABILITY

1.0 INTRODUCTION

1.1 TRI-PARTYAGREERFNT

The basis for this Annual Report of Tank Waste Treatability is the
Hanford Federal Facility Agreement and Consent Order (Tri-Party Agreement)
(Ecology 1989) which was established in 1989 by the U.S. Department of Energy
(DGE), the U.S. Environmental Protection Agency (EPA), and the Washington
State Depar_:_ent _f Ecology (Ecology). The Tri-Party Agreementcontains
milestone M-04-O0 which add_-essestank waste treatability.

Milestone M-04-O0 requires that reports of tank waste treatability
studies be submitted annually beginning in September 1990.

1.2 MILESTONER-04-O0, ANNUALTANKWASTE
TREATABIL:TY1990 REPORT

This reportwas the firstTank WasteTreatabilityReportof an annual
seriesrequiredby MilestoneM-04-O0(WHC 1990). Thisfirst reportprovided
an historicalperspectiveof tank waste treatment,describedplannedtreatment
of existingdouble-shelltank (DST)and single-shelltank (SST)wastes,and
providedthe technicalbasisfor selectionof groutand glass as disposal
forms.

1.3 MILESTONEN-04-O0, ANNUALTANKWASTE
TREATABILXTY1991 REPORT

The 1991 report is the first statusing report of these annual reports.
The organization of the 1991 report is the sameas that of the 1990 version,
with two additional sections addedas follows.

1o3.1 Alternative Treatment/Disposal Technology

Section 7.0 summarizesalternative treatment/disposal technologies which
may have an impact on future disposal. These alternative technologies may or
may not be mutually exclusive to the current disposal options.

1.3.2 Safety Issues

Section 8.0 contains pertinent issues which may affect either the
treatabilityof tank wasteor the feasibilityof usingglassor grout (or
anotherviablealternative)as a finaldisposaloption.

I-I
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2.0 SUMMARY

This second Annual Report of Tank Waste Treatability document satisfies
Tri-Party Agreement Milestone M-04-O0 for fiscal year (FY) 1991.

..

2.1 DOUBLE-SHELLTANKS

Existing waste in ten DSTs will be treated to separate the waste into
high-level waste (HLW), transuranic (TRU) waste, and low-level waste (LLW)
volumes. An evaluation of the suitability of B Plant for the processing of
these DST wastes is under way in FY 1991 with accomplishments enumerated in
the section on DST waste treatability. Eight_en DSTs are currently designated
as LLW and will not require pretreatment prior to disposal in a grout vault.

Treatment of the separated HLWand TRU waste fractions will consist of
vitrification in the Hanford Waste Vitrification Plant (HWVP) before disposal
in a geologic repository. Treatment of the LLWconsists of solidification in
cement-based grout before disposal in near-surface vaults at the Hanford Site.
These treatment processes are in various stages of development and are
discussed in the section on DST waste treatability.

2.2 SINGLE-SHELLTANKS

Existing waste continues to be characterized to enable appropriate
treatment options to be developed. This information is needed for a
supplemental environmental impact statement (SEIS) leading to a decision on
final SST waste disposal.

Studies which address treatment and disposal options were performed in
FY 1990. Some of these are ongoing activities which are revised as new
information becomes available.

2.3 GROUTAND GLASS

Changes in requirements which regulate the disposal of vitrified HLWin a
geologic repository are described. Documentation that supports the selection
of the grout waste form for disposal of LLW in near-surface concrete vaults at
the Hanford Site is described.

2.4 CURRENTWASTEGENERATORS

Currently, ten major facilities generate waste. They are the following-

• IO0-N Area
• 300 Area
• 400 Area
• Tank Farms
• Evaporators
• Plutonium Finishing Plant (PFP)

2-1
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• Plutonium/UraniumExtraction(PUREX)Plant
• B Plant
• S Plant
• T Plant.

T,_eatment of this waste is addressed in Appendix A.

2.5 UNREVIEWEDSAFETYQUESTIONS

This sectioncontainspertinentissueswhichmay affecteither the
treatabilityof tank waste or the feasibilityof usingglassor grout (or
anotherviablealternative)as a finaldisposaloption.

The four major issuesthat are summarizedin the 1991 reportare:

• HydrogenIssue
• FerrocyanideIssue
• Organic Issue
• High-Heat Tanks Issue.

2.6 ALTERNATIVETREATMENT/DISPOSALTECHNOLOGIES

This sectionsummarizesalternativetreatment/disposaltechnologieswhich
may have an impacton futuredisposal.

2-2
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3.0 TREATMENTOF EXISTINGDOUBLE-SHELLTANKWASTES

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof MarchI, 1990,throughFebruary28, 1991.

3.1 INTRODUCTION

" Treatmentof existingDST wastesis requiredbeforepermanentdisposal
(Augustine1989). The treatmentstrategyis to separateDST wastes into three
portions: HLW, TRU waste, and LLW. Ten DSTs will be pretreatedto separate
the waste intoHLW, LLW, and TRU volumes. EighteenDSTs are currently
designatedas LLW and will not requirepretreatmentpriorto disposalin a
groutvault.

Treatmentof the separatedHLW and TRU waste fractionswill consistof
vitrificationin the HWVP beforedisposalin a Federalgeologicrepository.
Treatmentof the LLW consistsof solidificationin cement-basedgroutbefore
disposalin near-surfacevaultsat the HanfordSite.

These treatmentprocessesare in variousstagesof developmentas
discussedbelow. The plannedtreatmentactivitieswill be discussedaccording
to the wastetypesof double-shellslurryfeed (DSSF),double-shellslurry
(DSS),neutralizedcurrentacid waste (NCAW),neutralizedcladdingremoval
waste (NCRW),PFP waste,and complexantconcentrate(CC)waste.

The currentwastevolumeinventoryof the HanfordSite tank farms as of
February1991 is listedin Table3-I. This informationis availablefrom the
Tank Farm Surveillanceand WasteStatusSummaryReportfor February1991,
WHC-EP-0182-35(Hanlon1991). The volumesof both solidsand liquidsare in
thousandsof gallons.

Tables3-I and 3-2 containreferencesto waste typesotherthan NCAW
(designatedas Aging),NCRW (designatedPN/PD),PFP (designatedPT), CC, DSS,
and DSSF. The alternatewastesCP, DC, and DN will be concentrated,
reclassified,and treatedas the appropriatewaste type of CC or DSS.

3.2 PLANNEDTREATMENTOF DOUBLE-SHELLSLURRY
FEEDANDDOUBLE-SHELLSLURRY

3.2.1 Definition of Double-Shell Slurry Feed
. and Double-Shell Slurry

Many streams that enter DSTsconsist of dilute liquids low in
radioactivity. These streams are so concentrated by Evaporator 242-A that a
second pass through the 242-A Evaporator would increase the sodium aluminate
concentration past the sodium phase boundary, and the stream would solidify
whencooled. At this point the waste is called DSSF. Whenthe DSSFis
processed through Evaporator 242-A, the DSSFis concentrated past the sodium
aluminate phase boundary. The hot slurry is pumpedto a DSTwhere it forms
solids as it cools. The waste is then called DSS.

3-1
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Table3-I. Double-ShellTank Inventoryas of
February1991. (2 sheets) ....

Volumein kgalTank Waste

No. material" Total Supernatant DSS Sludgeb Saltcakewaste

101-AN DN 353 353 0 0 0
102-AN CC 1,099 1,010 0 89 0 .
103-AN DSS 950 13 937 0 0
104-AN DSSF 1,066 802 0 264 0
105-AN DSSF 1,129 1,129 0 0 0
106-AN CP 1,019 1,002 0 17 0
107-AN CC 1,079 945 0 134 0

101-AP DN 1,063 1,063 0 0 0
102-AP DN 134 134 0 0 0
103-AP DN 956 956 0 0 0
104-AP DN 21 21 0 0 0
105-AP DSSF 826 826 0 0 0
106-AP DN 1,135 1,135 0 0 0
107-AP DN 1,130 1,130 0 0 0
108-AP DN 136 136 0 0 0

101-AW DSSF 1,119 1,035 0 84 0
I02-AW DN 1,030 1,029 0 I 0
103-AW DN/PD 647 28_ 0 363 0
104-AW DN 1,078 788 0 179 111
105-AW DN/PD 903 606 0 297 0
106-AW DN 532 249 0 198 85

101-AY DC 900 818 0 83 0
102-AY DN 822 790 0 32 0
101-AZ AGING 960 925 0 35 0
I02-AZ AGING 951 860 0 91 0

101-SY CC 1,121 0 561 0 560
102-SY DN/PT 584 513 0 71 0
103-SY CC 747 170 573 0 4

aSee next page for description.
bIncludes interstitial liquid.
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Table3-l. Double-ShellTank Inventoryas of
February1991. (2 sheets)|iii

Wastetype
Wastetype Descriptionabbreviation

Aging Agingwaste High-level,firstcycle solvent
extractionwaste from PUREX (NCAW).

CC Concentrated Concentratedproducefrom the evaporation
• complexant of dilutecomplexedwaste.

CP Concentrated Wasteoriginatingfrom the
phosphate decontaminationof lOONArea Reactor.

Concentrationof this waste produces
concentratedphosphatewaste.i i

DC Dilutecomplexed Characterizedby a high contentof
organiccarbonincludingorganic
complexants: EDTA,Citric acid,and
HEDTA are the majorcomplexantsused.
M_,insourcesof DC waste are saltwell
_,iquidinventory.

DN Dilute Low-activityliquidwaste originating
noncomplexed from T and S Plants,the 300 and

400 Areas,PUREXfacility(decladding
supernate,and miscellaneouswastes),
lOON Area (sulfatewaste,B Plant,
saltwells,and PFP (supernate).

DSS Double-shell Waste evaporatedalmostto its sodium
slurry aluminatesaturationboundaryor

6.5 molarhydroxidein the evaporator.
For rsportingpurposes,DSS is considered
a solid.

i

DSSF Double-shell Waste evaporatedjust beforereachingthe
slurryfeed sodiumaluminatesaturationboundaryof

6.5 molarhydroxidein the evaporator.
This form is not as concentratedas

double-shellslurry.
PN/PD PUREXdecladding PUREXNeutralizedCladdingRemovalWaste

(NCRW)isthe solidsportionof the PUREX
Facilityneutralizedcladdingremoval
waste stream,receivedin Tank Farmsas a
slurry. Classifiedas TRU waste.

PT PFP TRU Solids TRU solidsfrom 200 West Area operations.
EDTA = ethylenediaminetetra'aceticacid.
HEDTA= hydroxyethylenediaminetriaceticacid.

" NCAW - neutralizedcladding.
PFP = PlutoniumFinishingPlant.
PUREX= PlutoniumUraniumExtraction(Plant).
TRU = transuranic.
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3.2.2 Planned Treatment of Dcuble-She11 SlurryFeed
and Double-Shell Slurry

The DSSF will be pumpedfrom DSTs to the GroutTreatmentFacility(GTF)
for treatmentand conversionintogrout. The DSS will be treatedin the same
manner,exceptfor one additionaltreatmentstep to removethe DSS solidsfrom
the DSTs.

MilestoneM-01-01of the Tri-PartyAgreementcallsfor the completionof
threegroutcampaignsof DST waste. One campaignof phosphate-sulfateLLW has
been completed. The remainingtwo campaignswill use DSSF and DSS.

Vaultsto hold DSSF and DSS groutare underconstruction.When the
vaultsare complete,treatmentof DSSF and DSS will begin.

Treatmentof DSSF-DSShas been studiedin the laboratoryas part of the
GroutFormulationProgramto developand qualifygrout formulaefor the
solidificationof the HanfordSite'sDST waste. A formulaconsistsof
measuredquantitiesof no more than four dry materials(e.g.,calcium
carbonate,fly ash, blast-furnaceslag,and cement),no more than threeliqu)d
additives,and DSSF or DSS waste. The dry materialsare blendedtogetherand
then the liquidsare addedto the solids.

Qualificationconsistsof verifyinggrout performanceas a functionof
the followingexpectedprecessvariabilities:

• Changesin DSSF and DSS wastecomposition
• Dry materialcompositionvariables
• Changesin dry materialstorageconditions
• Dry materialblendingvariables
• Variablesin the mixingof DSSF-DSSwastewith the dry blend
• Variablesin groutcuringconditions
• Changesin the long-termvaultconditions(groutaging).

Grout formulationqualificationsare expectedto be completedin 1992.

3.3 PLANNEDTREATMENTOF NEUTRALIZED
CURRENTACID WASTE

3.3.1 Definition of Neutralized Current
Acid Waste

The HCAW is the aqueoushigh-saltwaste from the first-cyclesolvent
extractioncolumnin the PUREXPlant. This waste is neutralizedto prevent
corrosionof the tank farm carbonsteeltanks.

3.3.2 P1annedTreatment Process of Neutralized
Current Acid Waste

The firststep in the proposedtreatmentprocessis to separatethe
solidsfrom the supernatant(Figure3-I) (WHC 1990). Solid-liquidseparation

3-4
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Figure3-I. NeutralizedCurrentAcid Waste
Pretreatmentand Disposal.

-i

_ g

"! " I t
"0

,, II

z

C _

. "_0

" S
m

z

3-5



WHC-EP-0365-1

has been demonstratedin the laboratoryusinga settle-decantprocess
(Wo,g1989). The solid-liquidseparationstep has previouslybeen
demonstratedin a planttest.

The supernatantcontainsmost of the cesiumthat will be removedby ion
exchangeleavinga LLW fractiondestinedfor the GTF. Cesiumwill be eluted
from the ion-exchangecolumnand combinedwith the solids,which containsthe
remainingcesium,to form the HLW fractionof NCAW destinedfor the HWVP.

3.3.3 Schedule

The NCAWtreatment technology has been demonstrated in the laboratory.
Plant-scale testing in Vault 244-AR and B Plant was scheduled to begin in
October 1993:; however, as a result of FY 1990 to 1991 funding constraints, the
October 1993 date is being revised.

3.4 PLANNEDTREATMENTOF NEUTRALIZEDCLADDING
REMOVALWASTE

3.4.1 Definition of Neutralized Cladding
RemovalWaste

Claddingremovalwaste (CRW)resultsfrom the dissolutionof the
N Reactorspent-fuelZircaloycladdingusingthe Zirflexprocessin the
PUREXreprocessingplant. Neutralizationof this waste causesmost of the
zirconiumto precipitateas a hydratedoxide,essentiallyremovingall of the
actinidesand fissionproductsfrom the solution. However,sufficientfine
plutoniumparticlesare entrainedwith the precipitatedZirconiumthat the
wastecollectedin the DSTs is consideredto be a transuranicwaste. The
waste sludgeand supernateas storedin the double-shelltanks is knownas
NCRW.

3.4.2 Planned Treatment Process of Neutralized
Cladding RemovalWaste

The first step in the proposed treatment process is to separate the
solids from the supernatant (Figure 3-2). The supernatant is a LLWthat can
be sent to the GTF for furthertreatment(Kurathand Yeager 1987).

The remainingsolidsare washedto removesolublesodiumand potassium
compounds. The wash liquidsare LLWs that can be sent to the GTF for further
treatment. Most of the solidsare then dissolvedwith nitricacid and
hydrofluoricacid. The dissolvedTRU elementsare separatedfrom the
undissolvedsolidsand are used as feed for the transuraniumextraction
(TRUEX)process.

The TRUEX processseparatesa smallvolumeof the concentratedTRU waste
from a large-volumeLLW stream,the latterbeingsent to the GTF. The
concentratedTRU streamis recombinedwith the undissolvedsolidsfor transfer
to the HWVP for vitrification.

3-6
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3.4.3 Schedule

Pilot plant tests with NCRWare scheduled through FY 1996. Operation of
the full-scale TRUEX process using a NCRW feed is currently being studied and
a revised schedule will be issued in the futurp.

.

3.5 PLANNED TREATMENT OF PLUTONIUN FINISHING
PLANTWASTE

3.5.1 Definition of Plutonium Finishing
P1ant Waste

The PFP waste originates from the conversion of plutonium nitrate to
oxide or metal and includes TRU laboratory wastes. The PFP waste also
includes Plutonium Reclamation Facility (PRF) waste consisting of high-salt
solvent extraction waste and organic wash waste.

3.5.2 Planned Treatment Process of Plutonium
Finishing Plant Waste

The first step in the proposed treatment process is to separate the
solids from the supernatant (Figure 3-3). The supernatant is a LLWthat can
be sent to the GTF for further treatment.

Host of the solids can be dissolved in nitric acid which, when separated
from the undissolved solids, becomes the feed for the TRUEXprocess. The
TRUEX process separates a low-volume TRU concentrate stream away from the
large-volume LLW stream.

The LLW stream is combined with the LLW supernatant for treatment in the
GTF. The TRU concentrate stream is combined with the undissolved solids for
treatment in the HWVP.

3.5.3 Schedule

Pilot plant testing of the PFP waste treatment flowsheet is scheduled for
FY 1997 with the full-scale processing schedule currently being evaluated.

3.6 PLANNEDTREATMENTOF COI"IPLEXANT
CONCENTRATEWASTE

3.6.1 Definition of Complexant Concentrate Waste

Complexant concentrate waste results from concentration of wastes
containing large amounts of organic complexing agents. These organic
compounds were introduced to the waste during strontium recovery processing in
B Plant.
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Figure 3-3. Plutonium Finishing Plant Waste Pretreatment and Disposal.
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3.6.2 Planned Treatment Process of
ComplexantCo.centrate Waste

The firststep in the proposedtreatmentprocessis to acidifythe
CC wastestreamto dissolveas many of the solidsas possible(Figure3-4,
Kurath1985,1986). The liquidis separatedfrom the undissolvedsolidsand
used as feed to the TRUEX process. Complexantdestructionmay be performed
beforeTRUEXprocessing,but is not requiredat this step in the treatment.

The TRUEXprocessseparatesa low-volumeTRU concentratewaste stream
from a high-volumeLLW streamcontainingorganicsand possiblycesium. The
TRU concentratestreamis addedto the undissolvedsolidsand is treatedin
the HWVP.

The LLW streamcontainingorganicsand cesiumundergoesfurthertreatment
for organicdestructionif not done previously. The LLW is then neutralized
and the cesium is removed(Luttonet al. 1980). The resultingLLW streamis
sent to the GTF for conversionintogrout. The cesiumcontainingstreamis
sent to the HWVP.

3.6.3 Schedule

Pilotplanttestingof the CC waste treatmentprocessis scheduledfor
FY 1997 throughFY 1999. The full-scaleprocessingschedulefor CC waste is
currentlybeingreviewedto evaluatethe impactof cesiumremovalfrom the low
activityportionof the treatedwaste on the overalltreatmentof CC wastes.

3.7 TREATMENTOF WASTEAFTERPRETREATMENTACTIVITIES

3.7.1 Grout Treatment

Grouttreatmentis the processof mixingselectedDST wasteswith grout-
formingsolids,and possiblywith liquidchemicaladditives,to form a grout
slurrythat is pumpedintonear-surfacelinedconcretevaultsfor
solidificationand permanentdisposal. The waste is characteristically
corrosivebecauseof the hydroxideconcentrationand is characterizedas toxic
becauseof the high concentrationsof nitriteand hydroxideion.

The GTF is a treatmentfacility,and the GDF (whichconsistsof the grout
disposalvaults)is considereda disposalfacility. The disposalvaultsare
managedas surfaceimpoundmentswhilegrout slurryis fluidand for a period
of time afterthe grout slurryhas solidified. The vaultsare laterclosedas
landfills.

3.7.2 Hanford WasteVitrificationPlant

The HWVPimmobilized high-level Hanford Defense Wastes by vitrification.
Radioactive waste feed is received from the tank farms, treated with chemicals
and concentrated, then mixed with frit and/or glass forming materials. The
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Figure 3-4. Complexant Concentrate Waste Pretreatment and Disposal.
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mixtureis fed to a joule-heatedglassmelter. Moltenglassproductis poured
into canistersthat are sealed,cleaned,and storedfor futureshipmentto a
wasterepository.

Eightbuildingstructuresmake up the facilityand are utilizedto house
the vitrificationprocess,glasscanisterstorage,and process/facility
supportingsystems. Processand storagefacilitiesare designedfor a 40 yr
life and will remainfunctionalaftera designbasisaccidentof earthquake,
tornado,fire,or volcanicash-fall. The facilitiesprovidefor remote
operationand maintenanceof the processwith appropriatebiologicalshielding
for operator_afety. Heating,ventilation,and air conditioningsystems
provideadditionalconfinementbarriersto limitany potentialspreadof
radioactivecontaminants.

The vitrificationprocesscomprisessix major systems,which includethe
Feed Receiptand PreparationSystem,MelterSystem,Off-gasTreatmentSystem,
CanisterClosureand DecontaminationSystem,CanisterStorageSystem,and the
WasteHandlingSystem. Thesesystemsare remotelyoperatedand remotelyor
contactmaintainedand are locatedwithinprocesscells in the Vitrification
Building. Cold Chemical,UtilitySystems,and personnelsupportservices
requiredto supportthe vitrificationprocessare locatedwithinbuildings
adjacentto the VitrificationBuilding. Wastesfrom the processand process
supportoperationsare treatedwithinthe H_VP and nontransuranicwastesare
dischargedoutsideof the HWVP to the undergroundWasteHoldingTank.

The currentbaselineHWVP startupdate is FY 1999 with cold startup
testingthe prioryear (FY 1998). None of the wastegeneratedduringcold
startuptestingwill be transferredto tank farms.

The canistersof glassproducedin HWVP will be storedin a storage
facilityuntila repositoryis available.

3.8 SUMMARYOFDOUBLE-SHELLTANKWASTETREATMENT

Studies have been performed to evaluate alternative processes arid
facilities for treatment of DSTwastes before final disposal. A 1989 study
confirmed the technical and economic incentives for partitioning the waste
into a large, low-level fraction suitable for near-surface disposal and a
smaller fraction of TRUwaste and/or HLWthat must be immobilized by
solidification in glass (Kupfer et al. 1989).

An evaluation of alternative facilities for performing waste treatment
processes and optimum schedules for timely completion of the DSTwaste
disposal mission was completed in 1990. The evaluation defined the existing
baseline waste treatment plan for DSTwaste.

• Separate NCAWsludges from supernatant liquids _ndwash the sludge
with water to remove soluble salts.

• RemoveTRUwaste componentsfrom acidified wastes using the
TRUEXprocess. This technology is being developed for application
with NCRW,PFPwaste, and CCwaste.
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• Remove radiocesium from alkaline NCAW and CC supernatant liquors.

• Destroy the complexant in CC waste to remove complexed TRU elements
and provide a feed for near-surfacedisposal.

An experimental program is being conducted to obtain process information
" in the areas of sludge retrieval, solvent extraction feed stability, dissolver

residue compositions, and stimulant properties. These areas of interest are
summarized below.

• Investigationsto evaluate the amount of nitrogen oxides liberated
in the NCRW pretreatment process.

• The composition of the dissolver residue, the primary feed to the
HWVP, was more completely characterized. This informationwill
permit the HWVP glass composition to be better predicted.

• Investigationsto evaluate the processibilty of the various layers
of sludge within the tanks.

• Investigationsof the stream that will be fed to the HWVP found that
the NCRW pretreatment process added significant amounts of phosphate
to this stream from the stripping agent used in the TRUEX process.
As a result, initial studies are reported that investigated
alternate stripping agents for the TRUEX process.

A design base experiment was performed (Swanson 1991) which confirmed the
applicability of the dissolution/TRUEXprocess for pretreating NC_W. The
design base experiment was based on the expected flowsheet, which is
essentially the current flowsheet, but without washing of the NCRW sludge.
The experiment demonstrated that 95% of the waste materials end up as a LLW,
while more than 99% of the transuranics end up in the HWVP feed.

An evaluation of the suitability of B Plant for the processing of
DST wastes has been undertaken in FY 1991. Early in the year questions were
brought forward which addressed the ability of B Plant to meet the Washington
State Administrative Code (WAC) and which addressed materials of construction
issues for the TRUEX treatment plant. A large effort is under way to resolve
the WAC and corrosion issues. This activity is also intended to create a new
baseline for the treatment of Hanford Site wastes that incorporates WAC
issues, corrosion issues, HWVP construction and operations issues, and some
preliminary single-shell tank treatment issues.

Accomplishments in FY 1990 and in the beginning of FY 1991 include"

• Completed the conceptual design report for the pilot-scale facility
for demonstrating the TRUEX process with actual DST wastes.

• Ozone-ultravioletlight methods for organic complexant destruction
were found to be less effective at complexant destruction than the
use of hydrogen peroxide.
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Additionalwastetreatabilitytasksthat are in progressor expectedto
be initiatedin FY 1991 are describedbelow. Documentationdescribingthe
resultsof these studieswill be providedin futureannualreports.

• Continuelaboratory-scaletests to assessthe applicationof the
TRUEX processto removeTRU componentsfrom acidicsolutionsof
actualNCRW,PFP waste,and CC waste.

• Proceedwith the detaileddesignof the TRUEXpilotplant.

• Continuelaboratory-scaletestsof complexantdestructionmethods.
Effortswill focuson hydrogenperoxide-ultravioletlight,and
supercriticalwateroxidation.

• Provideupdatedpreliminaryconceptualflowsheetsfor the
TRUEXprocessfor pretreatmentof NCRW,PFP waste,and CC waste.

• Performcapacitytestsof candidateion-exchangeresinsfor removalof 137Csfrom _ik_linewaste.
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4.0 TREATMENTOF EXISTINGSINGLE-SHELLWASTES

This sectiondocumentsthe studies,activities,and issueswhichoccurred
in this area over the periodof March I, 1991,throughFebruary28, 1991.

°

4.1 DESCRIPTIONOF SINGLE-SHELLTANKWASTES

" One hundred and forty-nine SSTscontain portions of HLW,TRUwaste, and
LLWproduced during Hanford Site operations before 1980. The current waste
inventory of the SSTsystem as of February 1991 is given in Table 4-1, which
is taken from the Tank Farm Surveillance and Waste Status SummaryReport for
February1991. Interimstabilizationeffortsare currentlyunderway
(Hanlon1991)to removepumpableliquidfrom the SSTs leavingsaltcake,
sludge,and interstitialliquid. This supportsTri-PartyAgreementInterim
MilestoneM-05-09. The remainingSST contentsform the basesfor future
treatmentefforts.

4.2 TREATMENTOF SINGLE-SHELLTANKWASTES

Twotreatment alternatives are being considered- in situ treatment and
treatmentafterretrieval.

The ultimategoal of the in situ treatmentalternativeis to treat and
stabilizethe waste so that thereis not a need for retrievalof the waste.
However,in situ treatmentas a part of a retrievaloptionis not being ruled
out.

The treatment-after-retrievalalternativehas two goals: (I)minimize
the volumeof wastefed to the HWVP whilemeetingcurrentHWVP specifications,

and (2) maximizethe fractionof nonradioactivechemi_ compoundsroutedto
GTF whilemeetingthe non-TRU(<100nCi/g),9°Sr,and Cs, concentration
requirementsfor the solidifiedgrout. The processesfor treatmentof the
retrievedSST waste are currentlybasedon the processesand equipment
developedfor the DST program: sludgewashing,TRUEX,cesiumion exchange,
and possiblycomplexantdestruction.Treatmenttechnologiesspecificto SST
waste are beingstudiedand fundedby the DOE EnvironmentalRestoration
(EM-40)Programand the Officeof TechnologyDevelopment(EM-50)Program,
includingthe OTD UndergroundStorageTank/IntegratedDemonstration(UST/ID).

In July 1990,the "ThirdPartyTechnicalWorkshop--HanfordSite Single-
ShellTank Wasteand Residuals"was held in Spokane,Washington(McLaughlin
et al. 1990). The objectiveof the workshopwas to identify,discuss,and

" rate innovativetechnologiesthat have not been seriouslyexploredfor
treatmentof SST waste and residuals. Nationally-recognizedwastemanagement
expertspresentedideason how to treatSST wasteeither"in situ" (treatin
place)or "ox situ" (removeand treat). The objectiveof this initiativewas
to assistin partiallyfulfillinga milestoneto identifyan appropriatemeans
of disposingof waste,tanks,contaminatedpiping,and soils. A total of
11 ex situ and 11 in situ appliedtechnologieswith potentialapplicabilityto
SST wasteand residualswere identifiedand discussedin the workshop.
An additional12 innovativetechnologieswere also identified.
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Table 4-1. Single-Shell Tank Inventory as of
February lggl. (5 sheets)

Volume in kgalTank Waste
No. material= Total Supernatant Sludgeb Saltcakewaste

101-A DSSF 953 0 3 950
102-A DSSF 41 4 15 22 .
103-A DSSF 370 4 366 0
104-A NCPLX 28 0 28 0
105-A NCPLX 19 0 19 0
106-A CP 125 0 125 0

101-AX DSSF 748 0 3 745
102-AX CC 39 3 7 29
103-AX CC 112 0 2 110
104-AX NCPLX 7 0 7 0

101-B NCPLX 113 0 113 0
102-B NCPLX 32 4 18 10
103-B NCPLX 59 0 59 0
104-B NCPLX 371 1 301 69
105-B NCPLX 306 0 40 266
106-B NCPLX 117 1 116 0
107-B NCPLX 165 1 164 0
108-B NCPLX 94 0 94 0
109-B NCPLX 127 0 127 0
110-B NCPLX 246 1 245 0
111-B NCPLX 237 1 236 0
112-B NCPLX 33 3 30 0
201-B NCPLX 29 1 28 0
202-B NCPLX 27 0 27 0
203-B NCPLX 51 1 50 0
204-B NCPLX 50 1 49 0

101-BX NCPLX 43 1 42 0
102-BX NCPLX 96 0 96 0
103-BX NCPLX 66 4 62 0
104-BX NCPLX 99 3 96 0

b

105-BX NCPLX 51 5 43 3
106-BX NCPLX 46 15 31 0
107-BX NCPLX 345 1 344 0
108-BX NCPLX 26 0 26 0
109-BX NCPLX 193 0 193 0
110-BX NCPLX 199 1 189 9
111-BX NCPLX 230 19 68 143
112-BX NCPLX 165 1 164 0
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Table 4-I. Single-Shell Tank Inventory as of
.... February 1991. (5 sheets)

Tank Waste Volume in kgal
No. material" Total

waste Supernatant Sludgeb Saltcake
ii

I01-BY NCPLX 387 0 109 278
I02-BY NCPLX 432 15 0 417
103-BY NCPLX 400 0 5 395
104-BY NCPLX 406 0 40 366
lOS-BY NCPLX 503 0 44 459
106-BY NCPLX 642 0 95 547
107-BY NCPLX 266 0 60 206
108-BY NCPLX 228 0 154 74
109-BY NCPLX 474 33 87 354
1lO-BY NCPLX 398 0 103 295
111-BY NCPLX 459 0 21 438
112-BY NCPLX 291 0 5 286

I01-C NCPLX 88 0 88 0
I02-C NCPLX 427 3 424 0
103-C NCPLX 195 133 62 0
104-C CC 295 0 295 0
105-C NCPLX 150 0 150 0
106-C NCPLX 229 32 197 0
107-C NCPLX 337 0 337 0
108-C NCPLX 66 0 66 0
109-C NCPLX 66 4 62 0
110-C NCPLX 201 5 196 0
111-C NCPLX 57 0 57 0
112-C NCPLX 104 0 104 0

201-C NCPLX 2 0 2 0
202-C EMPTY 1 0 1 0
203-C NCPLX 5 0 5 0
204-C NCPLX 3 0 3 0

101-S NCPLX 427 12 244 171
102-S DSSF 549 0 4 545
103-S DSSF 248 17 10 221

" 104-S NCPLX 294 I 293 0
I05-S NCPLX 456 0 2 454
I06-S NCPLX 543 0 32 511
I07-S NCPLX 368 6 293 69
I08-S NCPLX 604 0 4 600

I09-S NCPLX 568 0 13 555
110-S NCPLX 692 0 131 561
111-S NCPLX 596 10 139 447

,,
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Table 4-I. Single-ShellTank Inventoryas of
February1991. (5 sheets)

Tank Waste Volumein kgal ....

No. material" Total Supernatant Sludgeb Saltcakewaste

112-S NCPLX 637 0 6 631

101-SX DC 456 1 112 343
102-SX DSSF 543 0 117 426
103-SX NCPLX 667 32 112 523
104-SX DSSF 614 0 136 478
105-SX DSSF 683 0 73 610
106-SX NCPLX 538 61 12 465
107-SX NCPLX 104 0 104 0
108-SX NCPLX 115 0 115 0
I09-SX NCPLX 250 0 250 0
110-SX NCPLX 62 0 62 0
111-SX NCPLX 125 0 125 0
112-SX NCPLX 92 0 92 0
113-SX NCPLX 26 0 26 0
114-SX NCPLX 181 0 181 0
115-SX NCPLX 12 0 12 0

I01-T NCPLX 133 30 103 0
I02-T NCPLX 32 13 19 0
103-T NCPLX 27 4 23 0
104-T NCPLX 445 3 442 0
105-T NCPLX 98 0 98 0
106-T NCPLX 21 2 19 0
107-T NCPLX 180 9 171 0
I08-T NCPLX 44 0 44 0
109-T NCPLX 58 0 58 0
110-T NCPLX 379 3 376 0
111-T NCPLX 458 2 456 0
112-T NCPLX 67 7 60 0
201-T NCPLX 29 I 28 0
202-T NCPLX 21 0 21 0
203-T NCPLX 35 0 35 0
204-T NCPLX 38 0 38 0

101-TX NCPLX 87 3 84 0
IO2-TX NCPLX 113 0 0 113
103-TX NCPLX 157 0 157 0
104-TX NCPLX 65 1 0 64
105-TX NCPLX 609 0 0 609
106-TX NCPLX 453 0 0 453
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Table 4-I. Single-ShellTank Inventory as of
February 1991. (5 sheets)

Volume in kgalTank Waste
No. material" Total Supernatant Sludgeb Saltcakewaste

i ii

IO7-TX NCPLX 36 1 0 35
108-TX NCPLX 134 0 0 134
109-TX NCPLX 384 0 0 384
110-TX NCPLX 462 0 0 462
111-TX NCPLX 370 0 0 370
112-TX NCPLX 649 0 0 649
113-TX NCPLX 607 0 0 607
114-TX NCPLX 535 0 0 535
115-TX NCPLX 640 0 0 640
116-TX NCPLX 631 0 0 631
117-TX NCPLX 626 0 0 626
118-TX NCPLX 347 0 0 347

101-TY NCPLX 118 0 118 0
I02-TY NCPLX 64 0 0 64
I03-TY NCPLX 162 0 162 0

104-TY NCPLX 46 3 43 0
105-TY NCPLX 231 0 231 0
106-TY NCPLX 17 0 17 0

I01-U NCPLX 25 3 22 0
I02-U NCPLX 374 18 43 313

I03-U NCPLX 468 13 32 423
I04-U NCPLX 122 0 122 0
105-U NCPLX 418 37 32 349
106-U NCPLX 226 15 26 185
107-U DSSF 406 31 15 360
108-U NCPLX 468 24 29 415
109-U NCPLX 463 19 48 396
110-U NCPLX 186 0 186 0

. 111-U DSSF 329 0 26 303
112-U NCPLX 49 4 45 0

201-U NCPLX 5 I 4 0
" 202-U NCPLX 5 I 4 0

203-U NCPLX 3 I 2 0
204-U NCPLX 3 I 2 0

WSee next page for description.
bIncludes interstitial liquid.
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Table4-I. Single-ShellTank Inventoryas of
February1991. (5 sheets)

Wastetype Wastetype Description
abbreviation

CC Concentrated Concentratedproductfrom
complexant the evaporationof dilute

complexed waste.

CP concentrated Wasteoriginatingfrom the
phosphate decontaminationof

100 N Reactor. Concentra-
tion of thiswaste produces
concentratedphosphate
waste.

DC Dilute Characterizedby a high
complexed contentof organiccarbon

includingorganic
complexants:EDTA, Citric
acid,HEDTA,IDA, beingthe
majorcomplexantsused.
Main sourcesof DC waste
are saltwellliquid
inventory.

DSSF Double-shell Waste evaporatedjust
slurryfeed beforereachingthe sodium

aluminatesaturation
boundaryof 6.5 molar
hydroxidein the
evaporator.This form is
not as concentratedas
double-shellslurry.

NCPLX Noncomplexed Generalwaste term applied
to all HanfordSite liquors
not identifiedas
complexed.

EDTA - ethylenediaminetetraaceticacid
HEDTA- hydroxyethylenediaminetriaceticacid
IDA - iminodiacetate
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4.3 STATUSOF SINGLE-SHELLTANKWASTE
TREATMENTSTUDIES

The following information provides the status of SST waste treatment
activities completed and/or in progress. As noted, some of the development
activities listed are being funded by and for the DST program.

4.3.1 Destruction of Complexant Concentrate Waste

Research in the area of the destruction of CC waste was funded through
the DST program and applies to the destruction of CC waste in the DSTs.
However, the developing technology may have application to the variety of CC
waste that may be in the SSTs (Winters 1981).

Laboratory experiments are being performed with ultraviolet peroxide
oxidation, sonication with and without peroxide, and refluxing peroxide
oxidation on synthetic solutions.

4.3.2 Removal of Transuranic Components
by the TRUEX Process

Research into the possibility of removing the TRU components was funded
by the DST program for application to DST waste. The technology developed to
remove the TRU waste content of the DST wastes may have direct application to
treatment of SST waste. Technology development plans for FY 1991 include
laboratory testing of TRUEX on simulated SST waste.

4.3.3 The Strontium Extraction Process

A new process is being developed for the extraction and recovery of 9°Sr
from acidic nuclear waste streams, lt is called the strontium extraction
(SREX) process.

The funding for this research effort has been phased out by the DST
program and is being funded by the OTD SST program. The Argonne National
Laboratory (_L) is performing._he research to explore processes for the
recovery of "vSrand possibly'_'Cs from acidic liquid HLW (Horwitz et al.
1990).

The new SREXprocess (based on a crown ether) has been demonstrated to be
an effective and selective solvent extraction process. Continued research is

• necessary to determine its feasibility. Items to investigate include, but are
not necessarily limited to, entrainment losses, radiation effects on the
process solvent, and the extraction behavior of other fission products.
Future work is expected to include extractions from simulated Hanford Site SST
waste and actual waste both in the laboratory and pilot plant if SREX
performance warrants further work.
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4.4 LITERATUREANDLABORATORYSTUDIES

Many pretreatment processes require dissolution of the solids before
processing. The potential dissolution reagents and procedures for Hanford
Site SST sludge are betng evaluated bY WestinghouseHanford.

WestinghouseHanford and PNL are currently conducting laboratory tests to
evaluate sludge dissolution methodsrecommendedabove. This testing program
will include nitrate destruction methodswhich reduce the amountof nitrite
and nitrate (nitrates). Nitrates are estimated to make up 60 to 80% of the
Hanford Site SSTwaste. The objective of this test program will be to develop
an integrated process for pretreatment of retrieved waste in preparation for
the final waste form. The processes ultimately developed will be commensurate
with plant-sized operations.

Simulated waste will be formulated from Hanford Site SSTwaste analyses
reports such as the sampling and analysis report of tanks 102-C, 105-C, and
106-C (Thomaset al. 1991). Simulated waste will be utilized in initial
scoping tests at the Hanford Stte and other sites until actual SSTwaste is
available and demonstration with actual tank waste is warranted.

4.5 TECHNOLOGYPROGRARPL/UtS

The required technology, resources, equipment, program funding, and
proposed plans for closure of the six SSToperable units were documented(Klein
eL al. 1990). The operable units comprise treatment, storage, and disposal
units (wastes, tanks, and soil contaminated by leaks) and postpractice units
(ancillary units and soil contaminated by spills). The plan includes the
following functions: technical integration, characterization, stabilization
and isolation, regulatory documents, retrieval, pretreatment, final waste
package preparation, long-term isolation, and Resource Conservation and
Recovery Act (RCRA)postpractice units.

These functions represent a set of actions proposed to becomethe
framework for planning as the program transitions from development to
implementation. The functions are divided into main elements of subfunctions
and related tasks. Descriptions, special assumptions and constraints,
projected costs, and schedules were developed to quantify the requirements and
provide a baseline for future planning.

This technology program plan was revised (Opitz 1991) and expandedto
12 subtasks to support DOEand programmatic goals and meet the requirements of
the Tri-Party Agreement (Ecology et al. 1990). Systems engineering became
one of the 12 majortasks in the Characterizationand AssessmentProgram
(CAP),and qualityengineeringis describedseparatelyin the technology
programplan like the other tasks.

A new task,fieldinvestigationand characterization,is intendedto
supportthe characterizationneedsof the RCRA past-practicestasks. The
overallintentof this documentis to providea plan,task description,and
list of resourcerequirementsof ER.
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4.6 SYSTEMSENGINEERINGSTUDY

A baselineof the functionalrequirementsthat will guidethe conceptual
designand developmentof SST systemclosurefacilitieswas prepared(Boomer
et al. 1991). The functionalrequirementsbaselineis part of the larger
systemsengineeringstudy. These requirementsprovidea frameworkfor closure

" alternativeselection. The plan will updatethis baselineto incorporatenew
technologyas it is identified,developed,and demonstratedand as the range
of alternativesis narrowed.

Basedon the functionalrequirements,a draft systemsengineeringstudy
addressingthe closureof SST wastewas prepared(Boomeret al. 1990)
proposingthe technicalbasisto selectthe methodfor closureof the SSTs.
This systemsengineeringstudydevelopsseveralconclusionsthat includea
recommendedalternativefor closurecharacterizationrequirements,schedule,
interimwaste stabilization,developmentrequirements,facilityrequirements,
and integrationof DST and SST waste processing.

4-9



WHC-EP-0365-1

This page intentionallyleft blank.

4-10



WHC-EP-0365-1

5.0 EVALUATIONANDSELECTIONOF GROUT

This section documents the studies, activities, and issues which occurred
in this area over the period of March I, 1990, through February 28, 1991.

" Cement-based grouts are extensively used in the U.S. and worldwide as a
vehicle for immobilizationand near-surface disposal of solid and liquid LLWs.

. Formal selection of cementitiousgrout for disposal of selected liquid wastes
in near-surface vaults was made in the Hanford Waste Management Plan (DOE-RL
1983). This selection was strongly influenced by the generally favorable
Oak Ridge Natiunal Laboratory (ORNL) site grout hydrofracture disposal
experience and by the Savannah River Laboratory (SRL) site evaluation and
selection of ::grout waste form for the disposal of certain aqueous LLW salt
solutions. This selection was supported by an independent,comprehensive
evaluation performed by Hanford Site scientists and engineers in 1980. This
evaluation showed grout to be preferred over other known forms for
immobilizationand bulk disposal of Hanford Site liquid LLWs (RHO 1980).

The grout formulation process involves waste sampling, characterization,
and product testing to ensure that the grout will meet strength and
leachability criteria.

5.1 REGULATORYCHANGESAFFECTINGGROUT

In June 1990, the EPA promulgated maL_orchanges to Title 40 of the Code
of Federal Regulations, Part 268 (40 CFR 258), "Land Disposal Restrictions"
(EPA 1991). This part sets Land Disposal Restriction (LDR) standards and
treatment methods. The EPA has not delegated LDR enforcement authority to
Ecology.

As a result of the revision to 40 CFR 266, a Grout LDR Management Plan
has been written (Hendrickson 1991). The plan describes the process used to
determine if potential grout waste feeds are LDR. The plan also discusses
grout feed waste designations of concern and lists treatment technologies. If
a grout waste feed is determined to be prohibited from land disposal, either a
Best Demonstrated Available Technology (BDAT) assess_,ont for treatment of the
waste must be performed or a treatability variance must be granted. Should a
waste candidate fail to be acceptable for grout disposal subsequent to these
actions, the waste must be pretreated prior to land disposal as a grout.

In January 1991 the U.S. Nuclear Regulatory Commission (NRC) published
Rev. 1 of the Technical Position on Waste Furm (NRC 1991). Although the

. Hanford Grout Disposal Program is not subject to NRC regulation, the program
has historically followed NRCguidance. The most significant change in this
revision is that _he _RC now recommends a mean compressive strength of
3,450 kPa (500 lbl/in') for cementitious waste forms. Previous guidance was
60 lbf/in 2 (to ensure solidification and structural stability). The NRC
recommends that "maximum practical compressive strengths" be attained and
suggests 500 lbf/in _ to provide some margin of safety against long-term

degradation. Compressiv_ st r,engths of Hanford Site grouts have ranged from
300 to over 1,400 Ibr/in . inis document may influence the grout formulation.
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In March 1991 Ecologyreleaseda revisionto WAC 173-303,"Dangerous
Waste Regulations"(Ecology1991). This revisionspecifiesthe Toxicity
CharacteristicLeachingProcedure(TCLP)as the requiredtest for toxicity.
The TCLP replacesExtractionProcedureToxicity(EP Tox) testing. This change
has had virtuallyno effecton the test resultswith respectto grout
performance.

5.2 NEWACTIVITIES

Stout Reformulation--The Hanford gro.t vaults will dissipate heat
relativelyslowlybecauseof the layersof asphaltand soil surroundingthem.
As a result,a low heat generatingformulationis desirable. The current
groutformulationcontainscalciumcarbonate,whichwas addedas a diluentto
reducethe heat evolveddurir,g hydration. This formulationhas resultedin
poorerqualitygroutswith increasedamour;tsof drainableliquid,which must
be recycledfor ultimatereprocessing,whilenot entirelyeliminatingthe heat
probleta.

In February1991meetingswere held with WestinghouseHanford,ORNL, and
PNL groutexpertsto plan a groutreformulationeffort. The ORNL is currently
examiningdry blendmaterialcandidatesthat do not includecalciumcarbonate.
The PNL is examiningacidicpretreatmentof the I06-ANwaste feed to reduce
the heat liberatedfrom the hydrationof speciescontainingaluminumin the
wastefeed. Subsequenteffortswill explorethe impactof the anticipated
compositionchangesupon groutproperties. Severalpromisingformulation
candidateswill receiveextensivetestingto ensureflexibilityin case some
problembe foundwith the chosenformulation.

Double-ShellTank WasteSampling--Wastein candidatedouble-shelltanks
is sampledusingthe bottle-on-a-stringmethodto determinethe compatibility
of tank wastewith groutspecifications.Double-shelltanks 241-AP-I02and
241-AP-I04(I02-APand I04-APrespectively)are the dedicatedgroutfeed
tanks. If aftersamplingand analysisthe waste in a candidatedouble-shell
tank is acceptable,it will be transferredto eithertank I02-APor
tank I04-AP. Once transferredto tank I02-APor tank I04-AP,the waste is
sampledagainto verifyearlierresultspriorto grouting.

At a minimum,the waste in tank I06-APwill be sampled. This dilute
waste is a candidatefor blendingwith concentratedwaste for eventual
disposalin a groutvault. Tanks I04-AN(candidate)and I02-APmay also be
sampledduringFY 1991.

Core Sampling--ThePhosphate/SulfateWaste (PSW)vault,where pouringwas
completedin July 1989,will be core sampledto verifyqualityand to evaluate
nondestructivetestingmethods.

Cold-CapFormulation--TheArmy Corps.of Engineersis workingto develop
a cold-capformulationfor the PSW vault, lt is expectedthat the same
cold-capformulationwill be suitablefor subsequentvaults. A finalreport
is expectedby September1991.
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5.3 STATUSOF ACTIVITIES IN PROGRESS

Grout Treatment FacilityDangerousWaste Permit--Thepermitapplication
underwenta comprehensivereviewin May 1991. Changeshave been incorporated
and the documentwill undergoa finalreview. The documentwill enterthe
WestinghouseHanford/DOEFieldOffice,Richland,certificationprocessin
August. Ecologywill be notifiedin writingas to the submittaldate
(expectedin September1991).

FinalSafetyAnalysisReport--RevisionB of the documentwill undergo
functionalreviewbeginningin August. Revision0 will be sent for reviewin
January. The documentis scheduledto be issuedin June 1992.

PerformanceAssessment--ThePerformanceAssessmentof GroutedDouble-
ShellTank Waste at Hanfordhas been transmittedto DOE-HQfor review. This
documentis requiredby DOE Order 5820.2A.

VaultConstruction--Asof June 1991Vault 102 will be readyfor the
spray-onlinerto be appliedto the interiorof the vault. Afterthe liner is
applied,Vault 102 will be filledwith waterto check for leaks (hydrotest).
The finalconcretepour on Vault 105 shouldbe completedin June 1991.
Fabricationon vaultcoverpanelshas been initiated.

The vaultdiffusionbarrierdesignverificationtestingis intendedto be
completedat the Universityof Californiaat Berkeley. Test resultsshouldbe
availablebeforethe scheduleddate for installationof the barrieraroundthe
sidesof Vault 102.

5.4 ESTIMATEOF PLANNEDWORKACTIVITIES FOR1992

ReadinessReview--TheHanfordGroutDisposalProgramwill undergo
WestinghouseHanfordand DOE FieldOffice,Richland,readinessreviewbefore
startup.

Double-ShellTankWaste Sampling--TanksI04-ANand I02--APwill be sampled
if samplingis not conductedin 1991. Tanks I05-ANand I04-APwill be
sampled. Waste in candidateDSTs will be sampledusingthe bottle-on-a-string
method.

VaultEquipment--Mobilevaultexhausters,excessliquidpumps,and two
PortableInstrumentHouses(PIHs)will be procuredin 1992. One PIH is needed
for each operationalvaultto supplypowerto exhausters,run thermocouple
dataloggers,etc.

qualityVerification--TheHanfordMobileSolidifiedLow-LevelRadioactive
WasteSamplingUnit will be fabricatedfor the purposeof coringgroutvaults.
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6.0 EVALUATIONAND SELECTIONOF
BOROSI LICATE GLASS

5.1 INTRODUCTION

" The United States has selected borosilicate glass as the waste form of
choice for use in disposing of high-level nuclear waste currently stored in

• tanks at three DOE sites; Savannah River Site, West Valley Demonstration
Project, and the Hanford Site. For the Hanford Site this decision pertained
specifically to the disposal of the high-level waste currently stored in DSTs
(DOE 1988). Projects are underway at each of these three sites to establish
vitrification process facilities.

This section focuses on accomplishmentsand plans related to (I) the DOE
acceptance specifications for the borosilicatewaste form and (2) HWVP
activities for waste form compliance.

6.2 FISCAL YEAR 1991 WASTE FORM QUALIFICATION ACTIVITIES

A major development of the past year was the DOE revision of the 1986
Waste Acceptance Preliminary Specifications (WAPS) for vitrified high-level
Waste Forms (DOE 1986). The HWVP project was called upon to contribute to
this revision effort. Previous versions of the WAPS were site specific; the
draft revision is now generic relative to the range of borosilicate glass
waste forms that the three sites will produce. The WAPS are currently
undergoing final review and clearance by the DOE. lt should be noted that
WAPS are specifically the responsibilityof the DOE Office of Civilian
Radioactive Waste Management (i.e., the program that manages and directs the
geologic repository investigation for the disposal of high-level nuclear
waste).

In response to the requirements imposed by the WAPS, the HWVP project is
currently working on a revision of the Waste Form Qualification (WFQ) Program
Plan and an outline of the Waste Compliance Plan. Collectively these
documents will describe the activities that must be accomplished, e.g.,
design, technology and preoperationaltesting, in order to ensure that the
HWVP will produce a product that meets the WAPS and thus is acceptable for
final disposal, lt should be noted that the HWVP project routinely evaluates,
for possible application to the HWVP, the accomplishments of the other two
vitrification projects since they are generally farther along in development.

Other significant WFQ-related progress by the HWVP project during FY 1991
. included the following"

• A revision of the Waste Form and Canister Description Document
(WFCD) (Colburn 1991) was issued.

• Additional testing of borosilicateglasses to identify the
acceptable bounds of composition relative to satisfying both WFQ and
processing requirements.
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• A computerizedmathematicalmodelwas constructedto enabletarget
(i.e.,proposedproduct)formulationsand propertiesto be predicted
from the threebasicfeed inputsto the HWVP process(i.e.,waste,
glass frit,and recycle). Correlationsbetweenglass composition
and glasspropertiesthat are beingdevelopedas part of the first
activityare an integralpart of thismodelingwork.

m,

6.3 FISCALYEAR1992 WASTEFORMQUALIFICATIONACTIVITIES

The WFQ ProgramPlanwill be issued,and a draft of the WasteCompliance
Plan (WCP)will be preparedfor reviewwithinthe HWVP project. The WCP will
focuson describingthe means by whichthe HWVP will complywith the waste
acceptancespecifications.Glass testingand correlationrefinementwill
continuerelativeto the definitionof the acceptableglasscomposition
envelopeper both processingand WFQ requirements.Model developmentand
error analysiswork will continuein supportof developingthe process/product
controlsystemfor the HWVP.
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7.0 ALTERNATIVETREATMENT/DISPOSALTECHNOLOGY

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

" The UndergroundStorageTank IntegratedDemonstration,fundedby the DOE
Officeof TechnologyDevelopment,will be examiningalternativetechnologies

. and technologysystemsfor wastetreatmentand disposalas part of the overall
remediationof DOE mixedwastetanks. The IntegratedDemonstrationwas in the
planningstage in FY 1991.
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8.0 SAFETYISSUES

This sectiondocumentsthe studies,activities,and issueswhichoccurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

q

8.1 DESCRIPTIONOFTANKWASTESAFETYISSUES

• This sectionprovidesan overviewof four of the safetyissuesassociated
with SSTs and DSTs and theirpotentialimpacton treatment. Issuesof concern
to potentialtreatmentstrategiesincludecyclichydrogen(flammablegas
mixture)release,ferrocyanideaccumulation,the presenceof organicchemical
mixedwith nitrate-nitritesalts,and the requirementto add coolingwaterto
single-shelltank I06-C.

Safetyissuesare the primarypresentfocusof the WasteTank Safety
Programwhosetask is to ensurethe safetyof the SST and DST systemsuntil
appropriatetreatmentand disposalof theircontentscan take place. To
ensureinterimsafety,extensivemanagementand technicalcontrolsare
employedso that the safety-issuerelatedtanks (Table8-I) continueto be
maintainedin a safe manner. In addition,there is an ongoingrequirementfor
broad-basedpeer reviewof all planningand safetydocumentationby high-level
groupsestablishedfor that purposeby the U.S. Departmentof Energy-
Headquarters(DOE-HQ). Approvalby DOE-HQof all actionsrelatingto the
flammablegas and ferrocyanidetanksbeforeintrusiveacts is also required.

The hazardouscharacteristicsof the existingwastes,leadingto their
identificationand control,are estimatedon the basisof generalinformation
from the chemicalliterature,expertpeerjudgment,and limitedhistoricaland
actualsamplingdata. Mitigatingfactors,such as moisturecontent,presence
of inertdiluents(e.g.,sodiumcarbonate,sodiumaluminate,and/orsodium
phosphate)and conditionsthat couldlead to a lack of reactivityof the
wastes,were purposelyunderstated.

Scenariosof significantconcernassociatedwith waste in tanksinclude
the following.

• Potentialfor ignitionof flammablegases,such as hydrogen-air,
hydrogen-nitrousoxide.

• Potentialfor ignitionof organic-nitratemixturesinitiatedby the
" radiolyticor chemicalheatingof dry saltcakeor by localized

heating.

• Potentialfor ignitionof ferrocyanide-nitratemixturesinitiatedby
the radiolyticor chemicalheatingof dry saltcakeor by localized
heating.

• Potentialfor a leak in tank causingreleaseof contaminantsinto
the environmentwhile havingto meet a requirementto add cooling
waterto that tank to maintainits structuralintegrity.

8-I



WHC-EP-0365-1

Administrativeand technicalcontrolsare in placeto restrictactivities
whichcouldcauseundesirableexothermicreactions. For example,pumpingof
interstitialliquidfrom ferrocyanidetankshas been stoppedto maintain
presentmoisturelevels,thermalconductivity,and heat capacities. Non-
sparkingtools and use of electricalbondingtechniqueson instrumentationare
used aroundhydrogentanks. So-called"normal"activitiesfor tanks at issue
are limitedto surveillance.Specialsafetyanalysisdocuments,which are "
extensivelyreviewedby peers,are preparedfor all work insidethe tank.

In addition,comprehensivemonitoring,characterization,and applied
researcheffortshave been initiatedto supportresolutionof issuesand to
preventcreationof futureproblemsassociatedwith potentiallyincompatible
wastesor actionsrelatedto the plannedtreatmentand disposalof the wastes
in thesestoragetanks. Such effortswill also providethe basisfor safe
near-futureremediationof tanksand definethe envelopeof safetyto support
the disposalof all high-activitywaste in the HanfordSite tanks. A review
of theseand othersafetyissueswas recentlypresentedat WasteManagement-gl
(BabadIggla).

8.2 FLAMHABLEGASGENERATINGTANKS

One DST, tank 241-SY-101 generates, stores, and periodically releases
significantquantitiesof flammablegases,primarilyhydrogenand nitrous
oxide. If a sparkwere to be present,this gas could igniteand burn,
potentiallycausingfiltersin the vent systemto fail with resultingspread
of contamination.Tank 241-SY-I01was identifiedas an unreviewedsafety
question.

Flammablegas generationin tank I01-SYis a top prioritywaste tank
safetyissueat the HanfordSite becauseaveragepeak concentrationsabovethe
lowerflammabilitylimit (LFL)for hydrogenoccurperiodically. Such venting
of gases is expectedto keep reoccurringuntilsome form of remediationis
taken. Duringthe episodicventing,the tank is sometimesbroughtto positive
pressurefor a few minutesby the rapidityof the gas release. In addition,
it is likelythat a greater-than-LFLconcentrationexists at timeswithinthe
waste. In the unlikelyeventan ignitionsourcewere presentduringthese
periods,a hydrogenburn or explosioncouldoccurwith a possiblereleaseof
nuclearwaste to onsiteand offsitepersonnel.

There are 22 othertanksalso suspectedof potentiallycontainingsmaller
accumulationsof hydrogenor other flammablegases. There is, however,a
significantdifferencein severitybetweenthosetanksand tank I01-SY.
Evidenceof venting,surfacelevelbehavior,and knowledgeof the other tank
contentssuggestsa much lowerlikelihoodof potentiallydangerousgas
concentrationsin theseothertanks.

The goal of the flammablegas programis to gain sufficientunderstanding
by peersof the causesand patternsof gas generationto allowDOE to either
mitigateor remediatethe hazardoussituation, lt is expectedthat some of
the 23 flammablegas-generatingtankswill proveto be inherentlysafe and
will not requirefurtheraction.
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8.3 TANKSCONTAININGFERROCYANIDE

Twenty-four tanks contain insoluble ferrocyanide salts in quantities
greater than 1,000 g-mol mixed in a sodium nitrate/sodium nitrite matrix.
This mass is the threshold quantity of concern. If subjected to high

, temperatures, above 545 OF, these materials could becomeexplosive. However,
there is a low probability for any heating mechanismto occur.

! Ferrocyanidetankswere identifiedas an unreviewedsafetyquestionsince
it is not knownwhetherconcentrationsand distributionof ferrocyanideand
nitrate-nitritematerialsin the tankswould allowan uncontrolledexothermic
reactionor explosionif tank contentswere allowedto heat up. Althoughthe
measuredtank temperaturesare far belowthe temperaturerequiredto causean
exothermicreaction,the consequencesof an eventcouldbe at a level
potentiallyexceedingthe safetyenvelopedefinedin the EnvironmentalImpact
Statement(EIS)(EIS 1987,GAO 1990).

Ferrocyanidesalts in the presenceof nitrateand/ornitriteconstituents
can be made to reactand explodeundercertainconditions,which include
dryness,favorablestoichiometry,and elevatedtemperatures,or a high-energy
spark. These exothermicreactionscan startto take placein the rangeof
180 to 200 °C (356 to 392 °F), and an explosion can occur at 285 °C (545 °F).
The maximumtemperature measured inside the ferrocyanide tanks at the Hanford
Site is at or below57 °C (135 °F). Recordsat the HanfordSite currently
showthat thereare 24 SSTs that containappreciableferrocyanideprecipitates
(1,000g-molor greater). The ferrocyanidecontentof the tanks rangesfrom
1,000g-mol (465 Ib) {lpto approximately200,000g-mol (93,000Ib) in tank
BY-lO4calculatedas the ferrocyanideanion. Otherwastesin these tanks
probablyincludesignificantquantitiesof sodiumnitrateand sodiumnitrite;
a varietyof silicate,aluminate,hydroxide,phosphate,sulfate,carbonate,
and nitratesalts;as well as saltsor oxidesof uranium,copper,and calcium.
In addition,fissionproductsare also presentfromthe processingof
irradiatedfuel. Some tanksmay also containquantitiesof organicmaterials
that causeexothermicreactionsto startat the low end of the temperature
rangeIistedabove.

The probabilityof a ferrocyanideexplosionduringstorageis considered
very low becausecurrentlymeasuredmaximumtemperaturesin the ferrocyanide
tanks [57 °C (135 "F)] fallssignificantlybelowthe lowestthreshold
temperature180 to 200 "C (356to 392 °F) for ferrocyanidenitrate-nitrite
reactionsfoundin the laboratory.Administrativecontrolsare in placeto

. ensurethat actionsare avoidedthat couldlead to creationof temperature
risesin the tank. Effortsare focusedon enhancingmonitoringcapability,
characterizingtank I04-BY,and gaininginformationon the mechanismand

, propagationand radionuclidereleasecharacteristicsof a ferrocyanide
explosion.

A recentreview (BabadIg91a,Igglb)of the practiceof pumpingliquid
out of SSTs to avoidpotentialleakageof radioactiveand hazardousmaterials
intothe soil disclosedthat additionalanalysisof this practicefor the
ferrocyanidetanks is needed. For tanksthat containlargequantitiesof
ignitablematerials(tankscontainingferrocyanideand organics)such pumping
has been discontinueduntilsafetyevaluationsof liquidremovalcan be
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completed. Verifyingthat the interstitialand supernatantliquidcan be
safelyremovedfrom tankscontainingferrocyanideis a key part of meetingthe
agreementsset forthin the Tri-PartyAgreement.

8.4 TANKSCONTAININGORGANICWASTE

Eight single-shell tanks contain organic chemical salts at concentrations
believedto be greaterthan 10 mol% sodiumacetateequivalentmixed in a v
sodiumnitrate-sodiumnitritematrix,a mixturethat is potentiallyreactive
at temperaturesabove392 °F. Two of the hydrogenand one of the ferrocyanide
tanksalso appearon the organiclist.

Concentrationsof organicsmay be presentin some tanksthat couldcause
an exothermicreactiongiven a sufficientdrivingforce,such as high
temperature. However,the differencebetweenignitiontemperaturesand actual
tank temperaturesmeasured,as discussedpreviouslyfor the ferrocyanide
tanks,is greatenough(135 °F vs. 392 °F) that the probabilityof such a
reactionis consideredvery low. The consequencesof the postulatedreaction
is aboutthe same as that for some scenariosfor an explosionin a "burping"
hydrogentank. Althoughwork on this issueis just beginning,consideration
of hazardsassociatedwith heatingnitrate-nitritemixturescontainingorganic
materialsis an integralpart of both the hydrogenand ferrocyanidetank
efforts.

High concentrationsof organiccompoundshave been inferred(fromtank
transfer,flowsheetrecords,and limitedanalyticaldata) in eightSSTs.Many
organicchemicals,if presentin concentrationsabove 10 dry wt% (sodium
acetateequivalent),have the potentialto reactwith nitrate-nitrite
constituentsat temperaturesabove200 °C (392 °F) in an exothermicmanner.
The concentrationsof organicmaterialsin the listedSSTs and theirchemical
identityis not accuratelyknownat present. The organicchemicalsused at
the HanfordSite productionplantsand supportoperationshave been identified
by Klem (1990a). A tank samplingprogramis beingdevelopedto providemore
informationon the contentsof thesetanksand to serveas a basis for
laboratorytestingand safetyevaluations.

Thesetankswere identifiedas safetyconcernson the premisethat
literatureinformationsuggestedthatmixturesof organicchemicaland sodium
nitrateand sodiumnitritecoulddeflagrateat temperaturesabove200 °C
(392 °F). Initialsmall-scalework (Beitel1976)on organic-nitratereactions
performedin the past suggeststhat wastemixturescontainingmore then 10 wt%
(dry salt basis)of nitrite-nitrateorganicmixtureare safe at temperatures
below 200 °C (392 °F).

V

Additional work is planned to better define the initiation point for the
organic-nitrate reactions. Work is also planned to demonstrate that in-tank
temperature measurementsare representative of the tank contents. Even with
the removal of most free liquids (and possible attendant decrease in thermal
conductivity), temperatures in the SSTswill be maintained below that
necessary for an uncontrolled reaction. In-tank temperatures are stable or
decreasing and have been for several years. The measured in-tank temperatures
of the organic SSTs are approximately 110 °C (equivalent to 230 °F) and below
the laboratory observed minimumexotherm initiation temperatures.
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Evaluationof the recordsof materialtransfersto the remainingSSTs and
DSTs continuesand may uncoveradditionaltanksthat meet the organic
concentrationrequirements,placingthem on "issuelist"status.

8.5 HIGH-HEATTANK
b

One tank requires periodic addition of water and forced air ventilation
to maintainits temperaturewithinthe permissiblelimitsdeterminedby
structuralconsiderations.Tank 241-I06-Uwas identifiedas a safetyconcern.

Single-shelltank I06-C(530,O00-galcapacity)has been used for
radioactivewaste storagesincemid-lg47and currentlycontainsabout
250,000gal of waste. Duringthe late Ig6Os,a programto recoverstrontium
and cesiumfrom agingstoredwaste in the A and AX tank farmsstartedat the
HanfordSite. Sludgewashing/decantingstepsin this processwere not as
efficientas plannedand resultedin the transferof heat-generating
strontium-richsludgeto tank I06-C.

Wateradditionis requiredto provideevaporativecoolingand prevent
structuraldamageto tank I06-C. This tank is currentlyconsideredto be
sound. If the currentmethodsof coolingtank I06-Care stopped,the sludge
will heat to temperaturesgreaterthan establishedtank limitsand may cause
tank structuralproblems. The temperaturelimitsare 300 °F for sludge,and
250 °F for the dome air space(OSD-T-151-O0013).The tank generatesenough
heat that water is periodicallyaddedto preventc)verheating.This is an
anomalyamongthe SSTs. In the eventof a leak,the need for coolingwater to
be addedto the tank wouldrema;n. Existinginterstitialliquidcouldnot be
removedfrom the tank, in accordancewith existingpractice,to prevent
unacceptableleakageto the environment.

8.6 POTENTIALIMPACTONTREATMENT

Extensive requirements for peer review and associated approvals for any
intrusiveactionin listedtanks (Table8-I) could impactboth cost and
scheduleassociatedwith treatmentof tank wastes. In addition,the existence
of potentiallyincompatiblemixturesof chemicals,in the tankswill impose
temperaturelimitationson the retrievaloperationsand might require
modificationof pretreatmentflowsheetsto eitherdestroyreactivecomponents
or to requireseparationof fuel from oxidizers.

" The wastetank safetyprogramhas recommendedthat temperature
limitationsbe imposedon all aspectsof retrievalto limitedge-of-tool
temperaturesto below150 °C (302 °F). As work progressesthe programwill
determinethe degreeto which the listedtanksdo indeedpose a near-termor
inherentsafetyproblemwith respectto safe storage. Many of the mitigation
and/orremediationstrategiesthat are beingevaluatedfor tank I01-SY,should
be broadlyapplicableto othertank wastes. The focusfor the ferrocyanide
programis more clearlydefinedas an envelopeof risk for an explosionof
heatedtank wastes. The organicprogramplanningeffort is just beginning.
Remediationalterativefor tank I06-Care beingevaluated.
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Table8-I. Safety IssueTanks.
Flammable-gas
generating Ferrocyanide Organic High heat
$inale-shell 5inQle-sh_ll Single-shell Sinqle-shell

I01-A I02-BX I03-C I06-C
101-AX 106-BX 103-B
103-AX 110-BX 105-TX
I02-S 111-BX 118-TX f
111-S I01-BY _02-S
112-S 103-BY 106-SX
101-SX 104-BY 106-U
102-SX 105-BY 106-U
103-SX 106-BY
104-SX 107-BY
105-SX 108-BY
106-SX 1lO-BY
109-SX 111-BY
110-T 112-BY
103-U 108-C
105-U 109-C
108-U 111-C
109-U 112-C

101-T
Double-shell I07-T

118-TX
I03-AN I01-TY
I04-AN I03-TY
I05-AN I04-TY
I01-SY
I03-SY

NOTE: The underlinedtanksalso appearon eitherthe flammablegases or
ferrocyanidelists.

The programis activelyworkingwith both the SST and DST treatmentand
disposalprogramsto ensurethat all engineeringapproachesaccommodatethe
potentialrisk associatedwith the watch list tanks.
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A.I.0 100 N AREA

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

A.I.1 INTRODUCTION
I

The principalfacilityin the I00 N Area is the dual-purposeN Reactor,
whichwas designedto producespecialnuclearmaterialsand steamfor
generatingelectricity.Supportfacilitiesfor N Reactorincludea water-
filledfuel storagebasinand decontaminationsystemsfor both the reactorand
fuel storagebasin.

The threeprimarytypesof waste generatedat this facilityduring
operationare N reactordecontaminationwaste,ion-exchangeregeneration
waste,and sand filterbackwash.

Becauseof the standbystatusof the N Reactor,no new waste from reactor
operationswas generatedfrom February1990 to February1991.

A.1.2 SUMMARYOF FEBRUARY1990 TO
FEBRUARY1991 ACTIVITIES

This sectiontracesthe processingof the remainingwaste storedin the
fuel storagebasin. Normally,this remainingwastewouldbe processedthrough
the ion-exchangesystem,whichwouldgeneratean estimated36,000gal of
waste. The generationof this wastewill not take placefor two reasons:
(I) there is limited200 Area tank spaceand (2)the need for ion-exchange
columnuse and regenerationhas been eliminatedbecauseof a reductionof
storagebasinwater radionuclideconcentrationsexperiencedsincethe
completionof irradiated-fueltransfersto the K Basinsin December1989.

A.1.3 STATUSOF 1991 ACTIVITIES IN PROGRESS

A sand filteris used to removeentrainedsolidsfrom the fuel storage
basinwater beforetreatmentwith ionexchangeduringnormaloperations. The
sand filterbackwashis primarilyan inorganicsludo_,generatedduring
periodicfilterflushingto removeaccumulatedsolids. Currently,the sand

" filtersat I07-Nare operatingon day shiftonly to maintainthe properwater
pH and visibility.

A.I.4 CURRENTINVENTORYAND/ORAMOUNTSGENERATED

The regenerationwastetank in I07-Nis currentlyholding20,000gal of
sulfatewaste that is projectedto be shippedto the tank farms in fiscalyear
(FY)1992.
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A.1.5 WASTEMINIMIZATIONACTIVITIES

No new wasteminimizationactivitiesare in place.

A.1.6 ESTIMATEOF PLANNEDWORKACTIVITIES FOR1992

The followingactivitiesare plannedfor 1992:

• Fifteenthousandgallonsof liquidwash-downwaste is expectedfrom •
tank cleanoutand layupactivities.

• The operationof the sand filtersmentionedin Section2.5
necessitatesbackwashesthat add to the sludgevolumein the
backwashsett'lingtank. The sludgehold-upvolumeis estimatedto
be 1,000gal. This sulfatewaste also is projectedto be shippedin
1992 but will requireadditionalliquidfor dilutionbecauseof the
fissilecontentand high dose rate experiencedbecauseof the
concentrationof radionuclidespresentin the constituent. Total
estimateddilutiongallonsare 90,000.

• N Reactoris anticipatinga FY 1991 ShutdownOrderand that
directionhas been received. The wastesto be generatedwill be
dependentupon scopeand scheduleof shutdownactivities.
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A•2•O CURRENTWASTEGENERATORSIN THE 300 AREA

This sectiondocumentsthe studies,activities,and issueswhichoccurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

A.2.1 DESCRIPTIONOF FACILITIES ANDTYPES
OF WASTESGENERATED

f

In the 300 Area, tank waste is generated in seven different laboratory
facilitiesand transferredto the 340 WasteHandlingFacilityfor shipmentto
the tank farms for storage,any necessarytreatment,and ultimatedisposal.
Sincethe reportof 1990,the programto manageand disposeof liquidwastes
in the 300 Area has been greatlyenhanced. Generatorsmust fill out a request
form for disposalto the RadioactiveLiquidWasteSystem (RLWS)which lists
the wastedescription,radionuclides,hazardousconstituents,gallonsof
waste,and other information.This informationis then enteredintoa
databasethat trackswastevolumestransferredto the 340 facility.

Descriptionsof the sevenindividuallaboratoryfacilities,the
340 facility,and their individualwaste streamsare presentedin this
chapter. A compositeanalysisof the tankwastegeneratedin the 300 Area is
includedin the discussionof the 340 facility.

A.2.1.1 324 ChemicalEngineeringLaboratory

The 324 ChemicalEngineeringLaboratorycontributionto tank waste is
principallyfrom two groupsof shieldedhot cellsand their serviceand
operatinggalleries• Liquidwastesthat are producedduringthe operationof
these hot cell facilitiesare pumpedfrom vaulttanks throughthe RLWS line to
the 340 facilityfor temporarystoragebeforetransferby rail tank car to the
tank farms• In somecases,wastesare deliveredto the 340 facilityin steel
drums•

The waste generatedby the operationof the 324 laboratoryhot cellsis
generallywaterthat has been contaminatedwith radioactivematerialsas a
resultof beingused to clean and rinsecontaminatedequipment. Otherwastes
generatedin the facilityincludecondensatesfrom researchactivities•
A descriptionof the amountand type of wastethat is producedin the 324
Laboratoryin a typicalyear follows:

• Volume--7,800gal/yr

• • Chemicalcomposition--Water

• Predominantradionuclides--Cesium-137(137Cs)and strontium-g0(9°Sr)
with mixedfissionproducts(MFP)and mixed activationproducts
(MAP).
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The reasonfor the largeincreasein liquidwastedisposedof by this
facilitycomparedto last year is due to the disposalof formerproduct
materialsthat were beingstoredin threetanks (102,103, and 108). In
addition,a largeamountof condensatewas generatedand disposedof during
1990.

A.2.1.2 325 Radiochemistry Laboratory

The 325 RadiochemistryLaboratoryis a multipurposelaboratoryfacility
with two differentsets of hot cellsand many analyticallaboratories.Waste
volumeshave been reducedin each laboratoryarea of the 325 Buildingcomplex.
This can be attributedto wasteminimizationeffortsas well as the temporary
cessationof SST/DSTcore characterizationactivitiescausedby fundingand
wastedisposalconcerns.

The hot cellslocatedin the east wing of the 325A Buildingare used to
handlehighlyradioactivematerialsfor a varietyof processesand tests. The
inorganicwaste producedin the cellsgenerallyconsistsof rinsewaterand
dissolvedirradiatedfuel samplesections. The wastegeneratedin the
325A Buildingdrainsto a less-than-gO-dstoragetank in that facilityand is
jettedto the RLWS line to the 340 facility. The researchhot cells are used
to extrudeand blendcore samplesfrom the tank farms. A descriptionof the
wastethat will be generatedin the processresearchhot cells is as follows:

• Volume--I,700 gal/yr

• Chemicalcomposition--Inorganicacid

• Predominantradionuclides--Cerium-144 (144Ce)cobalt-60(,_o),6°
cesium-134(1_Cs),cesium-137(137Cs),and ruthenium-t06('WRu)with
MFP and MAP.

The hot cells in the 325B Buildingare used to dissolvefuel components
and othersolidsin acid beforechemicalanalysis. The waste that is
generatedin thesehot cells is primarilyrinsewaterand is only slightly
radioactive.These hot cellsdrainto a less-than-gO-daytank connectedto
the RLWS line and the 340 facility. A descriptionof the waste generatedin
the 325B Buildingcellsfollows:

• Volume--5 gal/yr

• Chemicalcomposition--Water

• Predominantradionuclides--Cerium-144(144Ce),cobalt-60(6OCo)
(I°6Rucesium-134(134Cs),cesium-137 (137Cs),and ruthenium-lO6 i with "

MFP and MAP.
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The analytical laboratory waste generated in the 325 Building is sent
directly to the 340 facility via the RLWS drains. Most of the waste is
generated from fuel rod analysis. A general description of the waste produced
from laboratory analytical work follows:

• Volume--14 gal/yr

• Chemical composition--Inorganicanalytical waste

" • Predominant radionuclides--Cerium-144(144Ce), cobalt-60 (,n_o),6o
cesium-134 (1_Cs), cesium-137 (13ZCs),and ruthenium-106 ('U_Ru)with
MFP and MAP.

A.2.1.3 326 Materials Technology Laboratory

Most of the work performed in the 326 Materials Technology Laboratory
involves the study of metallurgical,chemical, and physical behavior of
reactor components and fuel materials. In mid 1990, the RLWS system in the
326 Building was administrativelyclosed and remains unused. Only I gal of
326 Building waste was sent to the 340 facility during the year. lt is
unlikely that any waste from this building will be sent to the 340 facility
next year. Most of the waste generated in this building was shipped to the
Central Waste Complex in steel drums for storage as Radioactive Mixed Waste
(RMW). This was performed because the waste did not meet the 340 Facility
acceptance criteria. Any waste generated in the future that meets the
340 Facility acceptance criteria will be disposed of to the 340 Facility via
the RLWS line in the 329 Building.

The metallography laboratory, where radioactive waste is generated, is
used to prepare metal coupons for survey in an electron microscope. The
coupons are prepared by washing them in several different acids baths•
A general description of the waste that was generated in this section of the
326 Building in 1990 is as follows•

• Volume--1 gal/yr

• Chemical composition--Diluteperchloric and acetic acids and
isobutyl alcohol

• Predominant radionuclides--radioactivemetals.

A.2.1.4 327 Postirradiation Testing Laboratory

' The 327 Postirradiation Testing Laboratory is used for destructive and
nondestructive examination of irradiated reactor fuel and structural
materials. These examinations and the associated testing are carried out in
12 shielded cells, several of which drain to the 340 Building via the RLWS.
The cell drains are filtered to prevent solids from entering the RLWS piping
and 340 facility tanks. Most of the waste is generated during grinding and
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cutting operations, performed on irradiated fuels and materials, and when the
equipment in the cells is cleaned and rinsed. A general description of the
waste that is generated by the 327 laboratory follows:

• Volume--400 gal/yr

• Chemical composition--Watermixed with decontamination materials

• Predominant radionuclides--Cerium-144(1_Ce), cesium-137 (i_TCs),
and strontium-g0 (9°Sr). "

The reduction in liquid waste disposed of to the 340 facility compared to
last year (10,000 gal) is due to two reasons. The data given in the report of
last year was an estimate. Second, 327 laboratory personnel have applied
waste minimization techniques to reduce the amount of water used to clean the
cells.

A.2.1.5 329 Physics Science Laboratory

The 329 Physics Science Laboratory includes laboratories for
radioanalysis and low-level detection and measurement of radioisotopes.
Radioactive sources are also manufactured in this laboratory.

The experiments or processes used in the radiochemical portion of the
329 laboratory include dissolution of solids, ion-exchange and precipitation
partitioning, and liquid extractions. A description of the waste typically
generated in the radiochemistry portion of the 329 laboratory follows:

• Volume--332 gal/yr

• Chemical composition--Nitrate,carbonate, oxalate, sulfate,
fluorine, sodium, and ammonia

241 60

• Predominant radionuclides--Americium-241( Am), cobalt-60 (CO),• 137 55 93 ,_
ceslum ( Cs), iron-S5 (Fe), niobium-93m (mNb), nickel-63 (Ni),?.39 240 90
plutonium-Z3g ( Pu), plutonium-Z40 ( Pu), and strontium-gO (Sr).

Only a small amount of waste is produced in the low-level detection
facility. A general description of the waste produced follows:

• Volume--1 gal/yr

• Chemical composition--Water

• Predominant radionuclides--Cobalt-60 (6°Co), cesium-137 (137Cs), and
strontium-90 (9°Sr).

A.2.1.6 3720 Building

Several laboratories are housed in the 3720 Building. Of these only the
Geochemistry group currently generates radioactive waste as a result of the
study of radioactive grouts and their leachates. The small amount of radio
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active waste generated in the 3720 Building is collected in drums and
transported to the 340 facility where it is added to the accumulation tanks.
A general description of the waste being generated follows:

• Volume--200 gal/yr

• • Chemical composition--Variesdepending on experiment

• Predominant radionuclides--Iodine-125(125I)and technetium-g9
- (WTc),

One other project currently being conducted in the 3720 Building that
generates tank wastes is the result of field lysimeter studies. A general
description of the lysimeter waste that will be generated from lysimeter
studies follows:

• Volume--lO0 gal/yr decreasing by 25%/yr
• Chemical composition--Varies depending on experiment
• Predominant radionuclides--At or below detection levels.

A.2.1.7 331 Life Sciences Laboratory

The 331 Life Sciences Laboratory is used for a variety of biological and
ecological research studies. No waste generated at the 331 Building was sent
to the 340 facility in 1990. The wastes are either packaged into steel drums
and sent to Central Waste Complex for storage as RMWor absorbed and disposed
of as low-level radioactive waste (nonhazardous liquids).

A.2.1.8 340 Waste Handling Facility

A.2.1.8.1 Description. The 340 facility is a liquid waste handling facility.
Waste is received from PNL via underground pipelines into the 340 storage
tanks. The 340 facility transfers the waste into 20,O00-gal railcars and
ships them to the DSTs via the 204AR unloading facility. As part of operating
the facility, some quantities of liquid waste are generated.

A.2.1.8.2 Summary of February 1990 to February 1991. Following a railcar
loading operation, waste transfer lines are flushed to reduce contamination
and radiation levels. Each transfer generates approximately 50 gal of waste.
In the past year, the 340 facility has made 8 transfers adding 400 gal to the

• tank waste inventory.

Periodic decontamination activities (i.e., sampling hood, floor sump,
• equipment repairs) have resulted in some waste generation. For the past year

it is estimated approximately 500 gal of waste was added to the tank waste
inventory.

In December of 1990, severe temperatures froze several water lines in
contaminated areas of the 340 facility. The frozen lines burst, adding
approximately 1,200 gal to the tank waste inventory.
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A.2.1.8.3 Listing of Appllcable Documents. Occurrence Report Number
WHC-90-0372-340 (water line rupture).

A.2.1.8.4 Status of 1991 Activities in Progress. Decontamination of the
340 complex is under way. The facility is attempting to reduce contamination
to levels within the required action limits. Since February, approximately
2,000 gal of waste have been generated. This effort is nearly complete.

A.2.1.8.5 Waste MinimizationActivities. In the past, the 340 facility would
flush both the fill and the vent transfer lines after each railcar loading.
The radiation levels and contamination levels in the vent line are not

measurably increased during a transfer. The railcar loading procedure was
revised to require a vent line flush only when directed by supervision. Until
the levels in the vent line become of concern, the line will not be flushed.
This has reduced the amount of flush generated at the facility by 50%.

A.2.1.8.6 Estimate of Planned Work Activities for 1992. The six 340A storage
tanks are to be flushed of residual solids, lt is anticipated that this
effort will generate 8,000 to 10,000 gal of waste.

A.2-6



WHC-EP-0365-1

A.3.0 CURRENTWASTEGENERATORSAT THE 400 AREA

This section documents the studies, activities, and issues which occurred
in this area over the period of March I, 1990, through February 28, 1991.

A.3.1 DESCRIPTIONOF FACILITY ANDTYPES OF WASTEGENERATED

The 400 Area contains the Fast Flux Test Facility (FFTF), a
U.S. Government-owned nuclear reactor specifically designed for the
irradiation and testing of nuclear reactor fuels and materials. The FFTF
plays a key role in developing and testing fuels and materials for application
in fast neutron flux reactors and in testing fusion reactor materials.

This 400-MW fast-breeder reactor is located in a shielded cell in the
center of the containment building. The heat generated by the fission process
is removed from the reactor by liquid sodium circulating under low pressure
through three primary coolant loops. An intermediate heat exchanger in each
of these three loops separates the radioactive sodium in the primary system
from the nonradioactive sodium in the secondary system. The radioactive
primary sodium does not leave the Reactor Containment Building. Three
secondary sodium loops transport reactor heat from the intermediate heat
exchangers to the air-cooled tubes of the 12 dump-heat exchangers.

The FFTF also includes facilities fQr receiving, conditioning, storing,
and installing core components and test assc:_lies. Examination and packaging
capabilities for onsite and offsite shipments and radioactive waste handling
are provided.

A.3.2 GENERATIONOF TANKWASTESIN THE 400 AREA

In the 400 Area, radioactive liquid wastes are generated primarily in
conjunction with the removal of residual sodium from irradiated reactor
components and fuel assemblies in the Interim Examination and Maintenance
(IEM) Cell and by the cleaning and decontamination activities conducted in the
Maintenance and Storage Facility (MASF). Wastewater, which is generated
during the cleaning processes, is stored in a 5,000-gal-capacity tank at the
FFTF and in two 5,000-gal-capacity tanks at the MASF. The wastewater is moved
from the FFTF to the MASFvia an 8,000-gal-capacity railcar and then
transferred to the 200 Area Tank Farms via a 20,O00-gal-capacity rail tank
car. A shipment of the contaminated wastewater to the 200 Area Tank Farms
occurs approximately once every 2 yr.

During the past year, 2,600 gal of wastewater was generated in the
IEM Cell and 540 gal was generated in the MASF. This volume is currently
stored in the 8,000-gal railcar at MASF. These amounts are consistent with
the generation rate over the last several years.
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A.3.3 TANKWASTEMINIMIZATIONAT THE FASTFLUX
TESTFACILITY ANDAT THE MAINTENANCEAND
STORAGEFACILITY

The design of the cleaning systems used in the IEM Cell enables the
washwater to be recirculated to the greatest extent possible, which minimizes
the amountof radioactivetank wastegeneratedby the facility. Current
practicesgenerateabout500 gal of contaminatedwaterwith each cleaning
episode. The totalquantityof wastewatergeneratedeach year in the IEM Cell
is dependenton the numberof reactorassemblieswashed.

An annualhydrologictest is requiredfor the 8,000-gal-capacitytank car
which is used to shipwaste from the FFTF to the MASF. The testingmethod
includesfillingthe tankwith water. Afterthe test is complete,the water
used in the test is shippedto the 200 Area Tank Farms. The amountof
washwatergeneratedannuallyby the IEMCell and the MASF is less than what is
requiredto performthe test. To furtherminimizethe amountof tank waste
generatedin the 400 Area, procedureshave been changedto allowthe use of
existingwastewaterfrom the two 5,000-gal-capacitytanks at the MASF to help
fill the tank car for the requiredannualhydrologictest. This resultsin a
substantialreductionin the volumeof wastewatergeneratedannually.

A.3.4 FUTURETANKWASTEGENERATEDAS A RESULT
OF THE FASTFLUXTESTFACILITY SHUTDOWN
OPTION

The future of the FFTF and the MASFis undetermined at this time. If the
reactor is to begin permanent shutdown, the amount of wastewater generated
would vary greatly depending upon the method selected for sodiumdisposal.
The possibility exists that up to 500,000 gal of radioactive 50%sodium
hydroxide solution would be generated by reacting the sodium, which would be
drained from the FFTF. This solution will need to be treated as radioactive
waste. In addition, 250,000 gal of slightly contaminated and low-level
radioactivewater or alcoholcouldbe generatedas a resultof sodiumremoval
operationsin the FFTF pipingand componentsafterthe bulk sodiumis drained.
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A.4.0 TANKFARMS

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

A.4.1 INTRODUCTION

The tank farmslocatedin the 200 East and 200 West areasof the Hanford
Site were builtfor storingand managingradioactivewastesgeneratedby
variousproductionand laboratoryoperations. The tanksare of two different
types--single-shelltanks (SST)and double-shelltanks (DST).

A.4.2 DESCRIPTIONOF THE FACILITIES

A.4.2.1 Single-Shell Tanks

Between1943 and 1964, 149 SSTswere built for storing radioactive
wastes. These SSTs are located in 12 tank farms, with each tank farm
consisting of 4 to 18 SSTs.

The SSTs have volumes of 55,000 to 1,000,000 gal. Onehundred thirty-
three of the SSTs are 75 ft in diameter and 29.75 to 54 ft high, with nominal
capacities of 500,000 to 1,000,000 gal. Sixteen of the SSTs are smaller units
of similar design--20 ft in diameter and 25.5 ft high with capacities of
55,000 gal each.

The tanks are locatedbelowgradewith at least6 ft of soil coveringthe
tanksto provideshieldingand minimizethe radiationexposureto tank farm
operatingpersonnel. Most of the 500,000-and 750,O00-gal-capacitySSTs were
builtin the form of "cascades"of three or four SSTs each. Waste was
transferredto the firstSST in the cascadeand allowedto overflowinto each
of the successiveSSTs in the cascadethroughinletand overflowlineslocated
near the top of the steellinerwithin in each SST.

Accessto each of the SSTs is providedby riserspenetratingthe domed
top of the SSTs. Theserisersvary in diameterfrom 4 to 42 in. Each of the
SSTs have up to 11 risers,with the majorityof the SSTs having3 to 5 risers.

" Radioactivewastegeneratedduringthe variousHanfordSite operations
was not placed into SSTs afterNovember1980. Whilethe SSTs are considered

• to have been "takenout of service"in November1980,the 149 tankscontinue
to hold approximately37 Mgal of saltcake,sludge,and interstitialliquid.

A.4.2.2 Double-Shell Tanks

Between 1968 and 1986, 28 DSTswere constructed: 3 of these tanks are
located in the 200 West Area (241-SY Tank Farm) and an additional 25 tanks are
located in the 200 East Area (241-AN, -AP, -AW, -AY, and -AZ Tank Farms). All
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of theseDSTs were constructedat least5 ft belowgradeto provideshielding
and minimizethe radiationexposuresof operatingpersonnel. TableA.4-I
providesa chronologyof the DST construction.

The four 241-AYand -AZ tankseach have a 1-Mgalcapacityand are
designedto storethe high-heat-generatingneutralizedcurrentacidwaste
(NCAW)from the Plutonium-UraniumExtraction(PUREX)process. These tanksare
referredto as agingwaste tanksand have airliftcirculatorsfor mixingand a
vesselventilationsystemdesignedto removeand condensesteam.

TableA.4-1. Chronologyof the Double-ShellTank Construction.

Year No. of Tank volume Comment
Tank farm constructed tanks (Mgal)

i,, lm

241-AY 1968-70 2 1.00 Agingwaste tank

241-AZ 1971-77 2 1.00 Agingwaste tank
i

241-SY 1974-76 3 1.14 -
ill ,.,

24I-AW 1978-80 6 I.14 -

241-AN 1980-81 7 I.14 -
ill

24I-AP 1983-86 8 1.14 -

The DSTs use a tank-within-a-tankdesignto providedoublecontainmentof
the radioactiveliquidand solidwastes. This designensuresthat if a leak
in the primaryshelloccurs,the liquidwastewill be fullycontainedby the
outer shell.

The freestandingprimarytank is about75 ft in diameterand 46 ft high
at the dome crown. The carbonsteelin the bottomof the tank rangesfrom
0.5 to I in. thick. The primarytank wall thicknessrangesfrom I/2 to
3/4 in. with the dome thicknessat _/8 in.

An annularspaceof 2.5 ft is providedbetweenthe primarytank and the
secondarysteeltank that allowsroom for installationof liquid-leveland
leak detectiondevices;inspectionequipment,such as periscopes,television
cameras,and photographiccameras;ventilationair supplyand exhaustducts;
and equipmentfor pumpingliquidout of the annularspace.

Tank dome penetrationsin the primarytank and annulusallowfor various
monitoringand processingactivities.Primarytank monitoringactivities
includemeasurementof liquidlevel,sludgelevel,temperature,and pressure.
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A.4.3 ADDITIONSTO THE DOUBLE-SHELLTANKSFROM
TANKFARMOPERATION(FEBRUARY1990 TO
FEBRUARY1991)

The tank farm facilitiesat the HanfordSite receiveradioactivewastes
generatedby otherHanfordSite wastegenerators.Tank farm operationsare
typicallycharacterizedas a waste receiverratherthan a wastegenerator.
However,in the operationof the tank farms,a varietyof additionsare made
that increasethe volumeof the wastesin the tanks. These streamsare
identifiedbecausetheirminimizationhas the overalleffectof reducingthe
volumerequiringtreatmentfor finaldisposal. The additionsof waste from
these streamsare addressedfor the periodFebruary1990 to February1991.

I. SaltwellLlquor--TheSSTs hold moistsolids(saltsand sludges)that
containinterstitialliquid. Saltwellpumpingcan removea portion
of the interstitialliquidcalledsaltwellliquor (SWL)from these
solids. Throughcalendaryear 1990,105 SSTs have been interim
stabilized,leaving44 SSTs to be interimstabilizedby the end of
FY 1995 (Tri-PartyAgreementMilestoneM-05).

Duringthe February1990 to February1991 time frame,35,500gal of
pump able liquidwas removedfrom the SSTs and transferredto DSTs.
lt is predictedthat 4,000,000gal will be removedfrom the SSTs by
FY 1995 when the saltwellpumpingprogramis expectedto be
completed.

2. AirllftCirculator(ALC)Flushes--Saltsare periodicallyflushed
from the ALCs in the agingwastedouble-shelltanksusingraw water.
The volumeof ALC water flushesfor the specifiedtime periodwas
6,050gal.

3. AgingWasteVentilationSystemDe-entrainerFlushes--Thisactivity,
necessaryto keep the de-entrainersfrom plugging,added6,100gal
of de-entrainerflushwater to the agingwaste tanks.

4. Jet Pump Transfers--Wastetransferredfrom catch tanksto DSTs using
a jet pump added18,115gal of motivewater to the DSTs.

5. The DST241-AZ-101 Aging Waste Steam Condensate--The DST 241-AZ-101
containssteamcoilsto boil waterfrom the agingwaste. To prevent
thesesteamcoilsfrom freezingduringwinterweather,a small
amountof steammust be allowedthroughthe coils. This producedan

• estimated2,500gal of condensatethatwas directedto the aging
waste tanks.

6. Tank Car WasteFlushingand Waterfrom Recertification--Radioactive
waste is shippedby rail tank car to the 200 East Area DSTs from the
tOO-N,300, and 400 areas. The tank car used to transportthis
wastemust be flushedand recertified.The volumeof waste
generatedduringthese operationswas 71,850gal.
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7. Flushand Wash--Wateris used to periodicallywash accumulated
solidsand saltsfrom measurementequipment. Otherequipmentmust
be flushedafteruse or for maintenance.Equipmentwash and flush
water added9,000gal to the DSTs. Line flushesaftertank to tank
transfersaccountedfor 9,765gal of water addedto the DSTs.

8. EvaporatorDralnage--Waterwas addedto the DSTs from both the 242-A
and 242-SEvaporatorsduringthe time period. The water comes
mostly from flushingand washingfor maintenanceactivities. The
total additionfrom the evaporatorswas 10,050gal.

Two streamsidentifiedin lastyear'sreportas estimatedadditionsto
the tanksare not reportedin this account. The causticadditionto
DST 241-AN-I07,identifiedlast year as item number4, was not carriedout as
expected. This actionis stillunderstudyand will be reportedin a future
reportif it is implemented.

Itemnumber 5 of last year'sreport is the steamcondensatefrom Tank
Farm 241-SYventilationsystem. A checkon the configurationof the
ventilationsystemshowedthat this streamis not addedto the DSTs. Ths
condensatefrom the vaporsin the ventilationsystemdoes returnto the DSTs,
but it does not constitutean additionof new waste. This streamwill no
longerbe addressed.

lt is anticipatedthat volumeadditionsto the DSTs in 1991 will be in
the same rangeas the resultsreportedin this section.

A.4.4 WASTEMINIMIZATIONACTIVIT!_S

Forecaststhat currentratesof wastegenerationwill fill the DSTs in
1991 have prompteda HanfordSite-wideeffortto significantlyreducethe
amountof waste sent to the DSTs. Withinthe tank farm operatingarea the
followingwaste-avoidingactivitieswere adoptedin the 1990 time frame.

I. The frequencyof the VentilationS_'stem702-Ade-entrainerflushhas
been reduced,avoiding30,000gal of water beingsent to the aging
waste tank. In conjunctionwith this,waterused in the jet
transferof flushwater from the 152-AXCatchTank to the aging
waste tankswill be reducedby 28,000gal.

2. Tank Farm 241-AZair-liftcirculatorflushwas reducedby 50%, thus
avoiding55,000gal of wastegeneration.

3. The flushingof the 241-AYTank Farm air-liftcirculatorswas
discontinuedfor six months. This saved9,000gal of waterfrom
going to the agingwaste tanks.

4. Severalmiscellaneousstreamshave been eliminated,thus avoiding
the generationof an estimated50,000gal of waste.
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A. 5.0 EVAPORATORS

This section documents the studies, activities, and issues which occurred
in this area over the period of March I, 1990, through February 28, 1991.

A.5.1 INTRODUCTION

• Since the early 1950s, eight evaporator facilities have been used to
treat tank wastes at the Hanford Site. The only evaporator facility that is
planned for continued operation is the 242-A Evaporator-Crystallizerlocated
in the 200 East Area. The schedule for the 242-A Evaporator-Crystallizerwas
to remain shu_.downduring March 1990 to February 1991.

A.5.2 DESCRIPTIONOF EVAPORATORFACILITIES

The evaporator building is divided into rooms housing particular process
components or support facilities. The _ain process rooms are the evaporator
room contains the reboiler and vapor-liquid separator, the condenser room
houses the overhead vapor condensers and condensate collection tank, and the
slurry pumps are in the pump room. Support _'_oomsinclude the control room;
loading room; heating, ventilation,and air conditioning (HVAC) room; and
change rooms.

The 242-A Evaporator is used to reduce the volume of radioactive mixed
waste requiring storage in the DSTs. The evaporator uses forced circulation
through the reboiler and vapor-liquid separator to heat the waste under vacuum
causing vaporization of water and other volatiles. The vapors from the
separator are condensed, retained, and then treated prior to disposal. The
slurry product stream is sent back to the DSTs from the evaporator. The
vo]ume of the slurry-product stream is significantly less than the volume of
the waste feed stream.

A.5.3 TYPES OF WASTEGENERATED

The operation of the Evaporator-Crystallizer 242-A does not generate new
tank waste except wnen there is a process upset. The following streams are
generated"

• • DSSF, which is returned to DSTs

• Steam condensate from reboiler, which is sent to the 216-B-3 Pond

• Process condensate, which is held for treatment

• Cooling water from the process condenser, which is sent to the
216-B-3 Pond

• Small-volume, intermittentwastes such as de-entrainer wash, which
are sent to the evaporator pot.
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The slurryreturnedto the DSTs was originallya DST waste beforebeing
pumpedinto the evaporator,so it is not consideredan originalwaste stream
for the tank farms.

The small-volume,intermittentwastessuch as de-entrainerwash, are sent
to the evaporatorpot wheretheir identityis lost duringevaporationwith
DSSF.

If there is an upsetconditionand processcondensatebecomes
contaminatedwith radionuclides,the processcondensatemay be returnedto a
DST. Upsetconditionsseldomoccurand the processcondensateis typically
not considereda tank waste.

A.5.4 STATUSOF ACTIVITIES IN PROGRESS

Previously,processcondensatewas dischargeduntreatedto the Hanford
Site soil columnin the 200 East Area becauseit was not typicallyconsidered
a tank waste. This practicehas been discortinuedand a new collection,
treatment,and processingfacilityis beingconstructedto treatprocess
condensate.

A.5.5 WASTEMINIMIZATION

An equipmentmodificationwas made to eliminatethe only activewaste
streamwhen the evaporatoris not operating. This involvedreplacingthe
existingair samplevacuumpump whichrequireda constantseal water stream
with a pump that does not requireseal water. This modificationeliminates
90 gal/hor 769,000gal/yrof dischargefrom the evaporator.

A.5.6 PLANNEDWORK

Evaporator-Crystallizer242-Awill resumeoperationafter improvements
and additionsare completedin 1991. Operationof the evaporatorwill reduce
the volumeof liquidscurrentlystoredin DSTs.

I
.]
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A.6.0 PLUTONIUMFINISHING PLANT

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

b

A.6.1 INTRODUCTION

• The PlutoniumFinishingPlant (PFP)is locatedin the 200 West Area of
the HanfordSite. The PFP has the primarymissionof plutoniumprocessing,
handling,and storage• Stabilizationof plutoniumscrapto plutoniumoxide,
waste treatment,productstorage,and packagingfor shipmentare the principal
operationsconductedat the PFP. Plutoniummetal will not be producedat the
PFP becauseof changesin the defenseproductionmissionat the HanfordSite.

A.6.2 RECAPOF FEBRUARY1990 TO FEBRUARY1991 ACTIVITIES

A•6.2•I PlannedTreatmentof PlutoniumFinishingPlantWaste

The transuraniumextraction(TRUEX)processwill not be used for the
removaland recoveryof plutoniumand americiumfractionsfrom the PFP process
waste solutionsto producea low-levelwaste (LLW)as explainedin the 1990
report. Presentplansare to developand utilizea PFP WasteSolidification
Process(ProjectC-130)where the processwastewill be treatedfor the
removalof organics,nitrates,and waterand then solidified. The resultant
solidswill eithercontaintransuranicwaste (TRU)or low-levelamountsof TRU
whichwill be solidifiedinto 55-galdrumsand certifiedas Waste Isolation
PilotPlant(WIPP)wastefor finalemplacementat the WIPP site in Carlsbad,
New Mexico,or for burialat the HanfordLow-LevelBurialsite. ProjectC-130
is plannedas an FY 1995 Line Item,whichmeansthe designfor the PFP Waste
SolidificationProcessis scheduledto startin FY 1995.

A.6•2.2 Hanford Private Sector Participation Conference

Therewere no proposalsreceivedfrom the privatesectorfor development
and designof processesfor conversionof liquidto solidwasteas described
in the 1990 report• WestinghouseHanfordCompanyis pursuingthe PFP Waste
SolidificationProcess,ProjectC-130,which is now the plannedtreatmentfor

, PFP liquidTRU wastes• ProjectC-130is describedabove in Section6.2.1.

• A.6.2.3 PlutoniumReclamationFacilityProcessModification

Bypassingof the OA Columnduringplutonium-onlyand uraniumdepletion
solventextractionoperations,as describedin the 1990 report,will take
placewhen the PlutoniumReclamationFacilitystartsup.

A.6-I
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A.6.3 WASTEGENERATEDANDCURRENTINVENTORY

Approximately 13,160 gal of liquid wastes were generated in calendar year
1990. Fifty-three hundred kg of treatment chemicals (780 gal of sol'ution)
were also added to the waste tanks. Approximately 13,600 gal in treated waste
were transferred to the 224-TX intermediate storage tank for transfer to DST
241-SY-I0,and finallyto the 200 EastArea tank storage. Therewere
2,700gal of waste remainingin PFP wastetankson December31, Iggo.

A.6.4 WASTE MINIMIZATIONACTIVITIES

A.6.4.1 RemoteMechanical "C" Line Process Changes

Plutonium metal will not be produced at the PFPbecause of changes in the
defense production mission at the Hanford Site. The following wastes will,
therefore, not be generated at the PFP:

• Possible accidental emissions of hydrogen fluoride gas into
the atmosphere

• Calciumwastegeneratedduringthe plutoniumfluoridereduction
step. This calciumcomes from spillageand excessamountsadded

• Slag and cruciblewastegeneratedduringplutoniummetal casting

• Aqueous50% potassiumhydroxide(KOH)scrubberwastegeneratedfrom
the hydrofluoric(HF) scrubbersystem

• RoutineTRU solidgloveboxwastegeneratedduringplutonium
metal production.

A.6.4.2 PlutoniumReclamationFacility
ProcessModification

In additionto the modificationsdescribedin the 1990 report,the
followingmodificationsfor abatementof CCl4 emissionsare being
investigated.

• Placementof a "watercap" betweenthe CCI4 and the air pulseron
pulseextractioncolumnsto minimizethe emissionof CCI4. The
extractioncolumnsare knownto be a major sourceof CCl4 emissions.

• Replacementof present"air bubblerdip tube"liquid-levelmeasuring
deviceswith electroniclevelmeasuringdevices. The present
measurementtechniquebubblesair throughthe CCl4 solutionsand
increasesthe volumeof vaporsgenerated.
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• Use of a siliconefluidin a scrubbersystemto absorbCCl4 vapors
and preventthem from enteringthe atmosphere.The CCI4 can be
releasedfrom the siliconefluid at elevatedtemperaturesand
perhapsbe recycledin the process,thus minimizingthe volume
requiredin a processingcampaign.

• • Investigationsare beingconductedto find a replacementsolventfor
CCI4 which is more environmentallyacceptable.

A.6.4.3 PlutoniumFinishingPlantWasteMinimization

Wasteminimizationactivitiesdescribedin the 1990 reportare
continuing. The followingactivitiesare in additionto thosedescribed.

• Redundantand more dependableliquid-levelmeasuringdevicesare
beingdesignedfor the liquidwaste intermediatestoragetanks
in Building241-Z.

• Systemsand processesdrainingto the intermediatestoragetanksin
Building241-Zwere checkedto eliminateall water leaks. Systems
presentlynot in use had the water to them shut off to preventany
accidentalreleases.

• Temperature-or flow-measuringdeviceswill be designedand
installedon drainlinesleadingto Building241-Zto ensurethat
any accidentalleaksor dischargeswill be detectedas early as
possible.

• Waste analysisplan to characterizethe chemicalcompositionof the
differentprocessstreamswas developedand will be used whenever
one of the processesis placedinto operation.

• A PFP staffmemberhas developeda "PollutionPrevention"
presentationand is presentingit to a!l personnelstationedat the
PFP. At the end of each presentation,participationof those
attendingis solicitedand any suggestions/ideasconcerning
pollutionprevention/wasteminimizationare discussed. These ideas
are beingtabulatedand will be evaluatedby the PFP Waste
MinimizationTeam for applicabilityto PFP or the HanfordSite.

A.6-3



WHC-EP-0365-1

This page intentionallyleft blank.

A.6-4



WHC-EP-0365-1

A.7.0 PUREXPLANT

This section documents the studies, activities, and issues which occurred
in this area over the period of March I, 1990, through February 28, 1991.

A.7.1 INTRODUCTION

" The PUREX plant processes irradiated nuclear reactor fuels for the
recovery of uranium and plutonium. During the February I, 1990, to
February I, 1991, time frame, the PUREX facility completed a Stabilization
Run. At the completion of this activity in March 1990, the facility entered
into an extended plant outage and then was directed to be placed in cold
standby pending a decision on future fuel processing. The changes in the type
of plant operations (i.e., fuel processing to cold standby) have resulted in a
need to reevaluate previous plans for reducing tank wastes and to develop
new plans.

A. 7.2 DESCRIPTION

Tank wastes produced fall into four general types: neutralized current
acid waste (NCAW), neutralized cladding removal waste (NCRW), miscellaneous
wastes, and solvent recovery wastes. The NCAW is the aqueous high-salt waste
from the first-cycle solvent extraction column in the PUREX process. The NCRW
results from the dissolution of the N Reactor spent-fuel Zircalloy cladding
using the Zirflex process in the PUREX plant. The miscellaneous wastes come
from various sources throughout the plant. The solvent recovery wastes result
from washing and regenerating the nonregulatedorganic solvent (tributyl
phosphate/ normal paraffin hydrocarbon) used in the PUREX solvent extraction
systems.

The NCAW, NCRW, and the miscellaneous waste are all radioactive mixed
waste regulated by the U.S. Department of Energy (DOE) and the Washington
State Department of Ecology (Ecology). The solvent recovery wastes are
radioactive waste regulated by DOE only. The pH of all wastes is adjusted to
greater than 12 and sodium nitrate is added for corrosion control before
transfer to underground storage (UGS) in the DSTs. The DSTs are managed by
the Tank Farms organization.

During the Stabilization Run, NCAW, NCRW, miscellaneous waste, and
- solvent recovery wastes were produced. During cold standby, the main type of

waste being generated is miscellaneous waste. A small amount of solvent
recovery waste may also be produced. The NCAW and NCRW will not be generated

" during cold standby. Total volume of waste generated during cold standby will
be less than when the plant is operating.

A.7-I
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A.7.3 RECAPOF ACTIVITIES FROMFEBRUARY1990
TO FEBRUARY1991

A.7.3.1 Summary of Plant Operations--February 1990
to February 1991

I

February to March 1990: Bring this period, PUR£Xwas comp:_i_ the
Stabilization Run (December 1989 to _rch 1990). The Stabiliza_i_ RuM was
used to stabilize the facility by prod,easing the material rendering in _he "
system after the December 1988 shutdowe and clea_ing oH the equipm_t for an
extended maintenance outage.

March 1990 to February 1991: In March IggO, the I_lantwas shut down for
an extended maintenance outage to correct ope_ional and safety concerns. In
October 1990 DOE directed that the PUREX facili%f transition to and be
maintained in a cold standby condition. Cold sta_ndbyinvolves placing the
plant into a safe and environmentally sound condition that does not compromise
future fuel processing. Cold standby is to be maintained until an
Environmental Impact Statement is completed and a Record of Decision is issued
on the disposition of the remaining irradiated fuel at the Hanford Site.

A.7.3.2 Waste Minimization Activities Initiated
Before February 1, 1990

Among the many waste minimization initiatives at the PUREX Facility, the
only activity whose status changed during the March 1990 to February 1991 time
frame is as follows.

Work on the ammonia destruction system for the ammonia generated during
fuel decladding has been suspended because the plant was placed in cold
standby. Resumption of work will depend on a decision to restart the facility
and upon the possible elimination of the Zirflex fuel dissolution process by
the shear/leach fuel dissolution process.

A.I.4 LISTING OF APPLICABLEDOCUMENTS

No studies on tank waste minimization were published between February 1,
1990, and February 1, 1991.

B

A.7.5 STATUSOF 1991 ACTIVITIES IN PROGRESS

Steam condensate is generated from the tank heaters for the UNH product
tanks in the 203-A Area.

To reduce the amount of steam condensate entering the miscellaneous waste
stream, the heaters are turned off during the warm weather of summer, spring,
and fall.
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Since completion of the Stabilization Run, some steam lines have been
shut down to reduce the amount of steam condensate entering the miscellaneous
tank waste stream. This is a continuing effort. Additional steam lines are
being examined to determine if they can be shut down.

" A. 7.6 CURRENTINVENTORYANDAMOUNTSGENERATED

'4
A.7.6.I Tank Waste Inventory

None of the tanks used to collect tank waste which are generated at the
PUREX facility are permitted for long-term storage of these wastes. The tanks
used to gather the NCAW, NCRW, and miscellaneous waste are permitted as 90-d
accumulation tanks and do not store tank waste. The solvent recovery tanks
contain radioactive nonregulatedwaste and do not meet the criteria for
permitting. As a matter of operating practice, solvent recovery wastes are
also transferred to Tank Farms within 90 d.

A.7.6.2 Tank Waste Generated

Between February 1, 1990, and February I, 1991, the following types and
amounts of tank wastes were transferred from the PUREX facility to the Tank
Farms DSTs:

NZAW waste: 143.6 m3
NCRW waste: 85.5 m3
Miscellaneous waste" 1641.4 m3
Solvent Recovery waste" 378 3 m3

A.7.7 WASTE MINIMIZATION ACTIVITIES

During the Stabilization Run (December 1989 to March 1990), the
miscellaneous tank waste was minimized by reducing chemical flows during
startup, operating chemical flows in the minimum optimal amounts during the
run, and by shipping off-specificationplutonium nitrate to PFP to take
advantage of the more efficient PFP rework process.

The shutdown of the PUREX facility at the completion of the Stabilization
Run has reduced or eliminated some of the sources of tank waste generated. In

- general, sources directly related to processing operations have been
eliminated, while sources required to support and maintain the equipment have
been reduced.

Water is being reused for the waste tank flushing, calibrations, and
integrity assessments instead of using fresh water for each of these steps.
This practice has reduced the volume of tank waste. Both the solvent recovery
and miscellaneous tank wastes stream were minimized.
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A.7.8 ESTIMATEOF PLANNEDWORKACTIVITIES
FORMARCH1991 TO FEBRUARY1992

The major expected efforts involving tank waste are the process waste
assessments. These assessmentswill be used to meet the newEcology
requirementsfor wasteminimizationplans in the WashingtonAdministrative
Code (WAC)173-306. Finaldetailsand schedulehave not yet been established.
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A.8.0 B PLANT

This section documents the studies, activities, and issues which occurred
in this area over the period of March I, 1990, through February 28, 1991.

A.8.1 DESCRIPTIONOF FACILITY
q)

B Plant is designed to remotely process radioactive materials with no
radiation exposure to operators. The first mission of B Plant was to
reprocess spent fuel between 1945 and 1952 using the bismuth phosphate
process.

B Plant was refurbished for Mission 2 (1965 to 1985) to recover and
purify cesium and strontium from newly generated current acid waste (CAW) and
from stored wastes in tanks (NCAW). The facility is now being refurbished for
Mission 3 to pretreat tank wastes before vitrification in the Hanford Waste
Vitrification Plant (HWVP). However, a program redefinition investigation
preliminary report concludes B Plant will not be used for pretreatment. The
final report will be issued to Ecology in January 1992.

A.8.2 STATUSOF CURRENTACTIVITIES

A.8.2.1 Support to the Waste Encapsulation and
_torage Facility for Storage of Cesium
and Strontium Capsules

B Plant currently provides demineralized water to Waste Encapsulation and
Storage Facility (WESF) for pool-cell storage of cesium and strontium
capsules. B Plant also provides treatment for low-level radioactive liquid
waste produced at WESF, as well as lag storage for radioactive solid waste
generated at WESF.

A.8.2.2 Management of an Existing Inventory of
Radioactive Liquid Waste

Radioactive liquid waste is currently in storage at B Plant. This waste
includes organic solutions containing cesium and strontium as well as some
organic solvents. These liquid wastes are at B Plant as a result of previous
missions. Several tanks at B Plant currently contain NCAWwaste, which was
transferred to B Plant for the purpose of waste pretreatment studies.w

A.8.2.3 Management of an Existing Inventory of
Radioactive Solid Waste

B Plant currently stores drums of radioactive solid waste in Cell 4.
These drums of waste, as well as some waste piles stored on the canyon deck
(used jumpers and miscellaneous piping), are the result of both past and
current operations at B Plant and WESF.
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A.8.2.4 Treatment of Low-level Waste Generated
by Operation of Essential Plant
Ventilation Systems

Low-level radioactive liquid wastes generated at B Plant and WESFas
process condensate are neutralized before transfer to the DST.

A.8.2.5 Process Condensate Treatment Factlit.v

A studyis currentlyunderway to evaluatethe optionsfor treatmentof
processcondensatewhich is generatedby the operationof the B Plant
concentrator.

A.8.3 WASTEMINIMIZATIONACTIVITIES

Severalwasteminimizationactivitieshave been initiatedat B Plant.
The followingitemsare directlyrelatedto DST wasteminimization.

A.8.3.1 SuspendTank Farm Flushes

Past practice at B Plant was to flush the transfer line to Tank Farms
after each waste transfer to flush solids from the transfer line. This
resulted in supplemental waste in the amountof 3,750 gal for each flush being
sent to the DST. Transfer line flushing is required if the solids content of
the waste is greater than 4%. Flushing was performed before receipt of any
solids testing results. The current practice is to suspendflushing before
solids content reporting and to perform flushing only _hen solids content has
been shownto be above 4%. This practice, .implemented in March 1990, has
provided a total of 205,000 gal of waste minimization in the time period of
interest (March 1, 1990, to February 28, 1991).

A.8.3.2 Minimize Tank Liquid Heel Replacement

Tank liquidheels,also knownas water seals,have beenmaintainedwith
demineralizedwater accordingto past practiceat B Plant. Thesewater seals
are used to preventcontaminationbetweentankswhich are connectedto a
commonventilationsystem. This practicewas discontinuedin June 1990 and
maintenanceof heels is now accomplishedwith low-levelradioactiveliquid_
lieu of sendingit to DST. Wasteminimizationof 43,000gal was realized
duringthis 12-moreportingperiod.

A.8.3.3 Reroutingof Waste and Elimination
of SteamJet DiIution

By reroutingthe low-levelwastethroughtanksequippedwith water pumps
(24-Ito 25-I vs. 24-I to 23-3 to 23-I to 25-I)ratherthan steamjets, the
need for steamjettingwas eliminatedwhich,in turn,eliminateda sourceof
dilution. Wasteminimizationof approximately25,000gal was realizedduring
this 12-moreportingperiod.
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A.8.4 CURRENTINVENTORYAND/ORAMOUNTSGENERATED

During the time period between March 1, 1990, and February 28, 1991,
B Plant transferred 411,000 gal of low-level radioactive waste to the DST.
This waste is primarily process condensate which is generated by operation of
essential plant ventilation systems.

A.8.5 ESTIMATE OF PLANNED WORK ACTIVITIES

The following two activities are planned to prepare for future missions.

• Preparation for TRUEX pilot plant will be initiated by flushing and
cleanout of existing process equipment.

• Operation of the low-level waste concentrator will provide system
optimization and characterizationof the B Plant process condensate
and B Plant steam condensate effluent streams.
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A.9.0 222-S LABORATORYCOMPLEX

This section documentsthe studies, activities, and.issues which occurred
in this area over the period of March 1, 1990, through February 28, 1991.

A.9.1 DESCRIPTIONOF LABORATORY-COMPLEXFUNCTION,
FACILITIES, ANDWASTE

A.9.1.1 Laboratory-Complex Function

The 222-S Laboratory Complex (222-S Complex), in the southeast corner of
the 200 West Area, consists of the 222-S Laboratory (222-S), the 222-SA
StandardsLaboratory,and severalancillaryfacilities. The main facilityof
the complexconsistsof the 222-SLaboratory,which providesanalytical
chemistryand radiologicalservicesin supportof WestinghouseHanfordCompany
(WestinghouseHanford).

The main role latelyfor 222-Sis to supporteffortsto characterizethe
waste storedin the 200 Areas SSTs. Besidesthis work, the laboratoryalso
providesanalyticalservicesfor waste-managementprocessingplants,Tank
Farms,B Plant,242-AEvaporatorFacility,PUREXPlant,PFP, UO_ Plant,WESF,
environmentalmonitoringand surveillanceprograms,and activitlesinvolving
essentialmaterialsand researcha_.ddevelopment.At this time,the 222-S
facilities,equipment,and proceduresare beingupgradedto supportResource
Conservationand R_coveryAct (RCRA)analyticalprotocolsand programsfor
environmentalrestorationand DST characterization.

A.9.1.2 Facilities

The 222-SLaboratory'is housedin a two-story,abovegroundbuilding,
322 ft long and 107 ft wide. This structureis dividedinto laboratory
supportspaces,office,spaces,a multi-curiewing, and supplementalservice
areas, lt has facilitiesfor wastedisposaland decontamination,and systems
for ventilation,radiationmonitoring,and fire protection,includingalarms.

The firstfloorof 222-Sis dividedintothreegeneralsections: west,
east, and central. The west sectioncontainsa lunchroom,offices,and
changerooms;this sectionis kept free of radioactivityand toxicchemicals.
The centralsectionhas s_rviceareasand laboratorieswhere toxicchemicals
and low-levelradioactivematerialsare analyzed;intermediate-level
radioactivesamplesare also analyzed,occasionally.The east section,

. commonlyknownas the multi-curiesection,has laboratoriesand cells in which
intermediate-levelradioactivematerialsare analyzed, lt also has service
areas.

The 21_-SWaste HandlingFacility(219-S)has three storagetanks in
which liquidacid waste from 222-Scan be received,storedtemporarily,and
neutralized. From this facility,neutralizedwaste,whichmay contain
radionuclides,is transferredto the Tank Farms. A sodium-hydroxidesupply
tank, 700-galcapacity,is also locatedin this facility.
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The 207-SLRetentionBasin (207-SL)is used for temporarilystoring
potentiallyradioactiveor hazardousliquideffluentfrom 222-S Laboratory.
Samplesof the wastewater,free of contaminationnormally,are analyzedand
the resultscomparedagainstsurface-dischargespecificationsfor alphaand
beta activity,nitrate,totalorganiccarbon,and pH. Shouldthe wastewater
be in compliancewith the specifications,it is dischargedto the 216-S-26
Crib (216-S-26).However,shouldthe wastewaterbe out of compliance,it is
routedto the undergroundstoragetanksof the 219-SWaste HandlingFacility.
From 219-S,this wastewaterwill be transferredto the Tank Farms for storage t
in Tank 204-AR. Transferringof the waste currentlyis by way of truck-hauled
tankers. A pipingsystemdirectlyto the Tank Farmsdoes exist,but has been
removedfrom service;the systemwill be eitherrepairedand upgradedor
replacedwith a new one.

The 216-S-26Crib receivesall wastewatercollectedin 207-SLthat meets
radiologicaland chemicalspecifications,lt is designedto handle
75,000gal/d or 25,000gal/8-hshift. The crib currentlyreceivesabout
7,000gal/dduringsummermonthsand 15,000gal/dduringwintermonths.
Operationand controlof this crib is the responsibilityof Tank Farm
Operations.

The 222-SAStandardsLaboratoryprovidesproceduresand chemical
standardsfor analysesperformedat 222-S Laboratory.

A.9.1.$ Waste

Most wastegeneratedat the 222-SComplexderivesfrom analytical
activitiesin 222-S. Wasteacid from 222-Sis pumpedto 219-S. There are
threetanks in 21g-s (TK-I01,TK-I02,and TK-I03)that receivehazardousand
radioactiveliquidwaste. Waste acid solutionfrom 222-Sis pumpedto either
TK-I01or TK-I03. From thesetanks,the waste is transferredto [K-I02for pH
neutralizingusingsodiumhydroxide. As needed,sodiumnitriteis addedto
the solution,which raisesits r;;triteconcentrationto levelsmeetingtank
farm specifications.Then to ensureadequatemixingof the waste
constituents,the solutionis agitated. After thesestepsare completed,the
neutralizedacid waste is readyfor transferto the Tank Farmsfor long-term
storageuntil it can be disposedof permanently.

The types and respectiveconcentrationsof wastestypicallyresulting
from laboratoryactivitiesare shownin TableA.g-I. FigureA.g-I illustrates
typicalconcentrationsof 222-Swaste. The volumesof wastegenerated,
chemicalcompositions,radionuclideconstituentsand concentrations,and
amountsof solidsmay vary dependingon the analyticalactivitiesin use
supportingthe needsof differentprograms.

Intermediate-levelradioactivewaste streamsare pumpedto tank 101 of
21g-s. These streamsoriginatefrom hood drains,DecontaminationHood No. 16,
hot laboratorysinks,and inductivelycoupledplasmaanalyzers.

High-levelradioactivewastestreamsare pumpedto Tank-t03and originate
from hot cell drains,slurpingdone at DecontaminationHood No. 16, the I-F
Manipulator-RepairHood drain,the atomic-absorptionspectrophotometerhood
drain,and hot tunnelsumps.
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TableA.9-I. 222-SLaboratoryWaste
Composition.

Chemical Composition

" Liquids

'J Carbonate 5.0 E-03 M

• Total organiccarbon 1.0 E+O0 g/L

Fluoride 1.0 E-03 M

Nitrite 2.5 E-02 M

Nitrate 1.0 E-01 M

Phosphate 5.0 E-03 M

Sulfate 2.0 E-02 M

Sodium 2.5 E-01_M

Hydroxide 1.0 E-01 M

Radionuclides

Total alpha 5.0 E-06 Ci/L

Total beta 2.0 E-04 Ci/L

137Cs 5.0 E-05 Ci/L

89'9°Sr 3.0 E-O5 Ci/L

Plutonium 4.0 E-05 g/L

Uranium 1.0 E-02 g/L

Solids

Percent O.O0 E+O
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FigureA.g-1. Concentrationof 222-SLaboratoryWaste.

Condensate
Volume0.980gal

REDOXComplexWaste DSSF

NaOH O.10 M NaOH 3.78 M .
NaNO2 0.02 M ....... Evaporator NaNOz 1.00 M

Volume 1.0 gal Volume 0.02 gal

Condensate
Volume0.01 gal

DSS Supernatant

NaOH 8.00 M NaOH 4.00 M
NaNO2 2.00M Evaporator ........NaNO2 1.00 M

Volume 0.01 gal Volume 0.02 gal
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A.g.2 WASTE MINIMIZATION

Projectedvolumesof waste are basedon facilityoperatingplans,target
waste-generationrates,and the SST- and DST-characterizationschedules.

From FY 1991 throughFY 1994,ten SST and DST core samplesa year are
scheduledfor analysis. This scheduleincreasesto 20 core samplesa year
from FY 1995 throughFY 2015. These projectionswill be adjustedif schedules

, change. Also, extensivechemicaland radionuclideanalysiswill continue
throughFY 1991,with subsequentprojectionsbasedon the resultinganalytical
data.

Recentand continuingwasteminimizationactionsreducethe waste sent to
the 219-SWasteHandlingFacility. Wastefrom this facilityis transferredto
Tank 204-AR. These actionsare the following.

• Eliminatingapproximately500 gal of flushwater previouslyused for
each waste transfer. This was accomplishedby installinga flush
line downstreamof the wastetanks. Previously,aftera wastetank
was emptied,it was partiallyfilledwith cleanwater. The water
rinsedthe tank and then was pumpedout throughthe transferline,
flushingit en routeto a tanker. The new method improveson this
by usingfar lesswater and providingflushwater not containing
wasteresiduefrom the tank.

• Reducingby 50% the volumeof flushwaterused followingthe
slurpingof samples, lt was determinedthat the additionalvolume
previouslyused was not neededfor adequateflushing.

Additionalwaste-minimizationactivitiesthat may affect219-Sare being
evaluatedfor possibleimplementation.An exampleis the developmentof an
improvedtrackingsystemfor managingthe 222-Schemicalinventory. Better
controlover this inventoryshouldlead to reducingthe amountof hazardous
wastegenerated. Also,continuingtrainingfor operatingpersonnelwill
furtherensurethat attentionis focusedon minimizingwaste generationand
preventingspills.
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A. IO.O T PLANT

This sectiondocumentsthe studies,activities,and issueswhich occurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

A.10.1 FACILITY DESCRIPTION

" T Plant is locatedin the 200 West Area of the HanfordSite. The
T Plant'sprimarymissionis equipmentdecontaminationand refurbishment.The
head end of the 221-Tcanyonbuildinghousesthe ContainmentSystemsTest
Facility. This facilityperformsexperimentaltestingwhichrequires
containmentor isolation. The T Plantwastesystemhandlesradioactiveliquid
waste from decontaminationactivitiesin the hot cells,railroadtunnel,
2706...TBuildingand the head end. The railroadtunnelgenerateswaste from
decontaminatingrailroadcars and multipurposetransferboxes.

Most waste from cells in T Plantconsistsof waterwith settledsolids
generatedduringdecontaminationactivities. Each cell in the 221-TCanyon
has a 15-cm-dia.drainline that allowswastewaterto drain into the canyon's
61-cm-dia.sewerline. Potentiallycontaminatedwastesfrom the head end are
also drainedthrougha 15-cmline intothe canyon's61-cm-dia.sewerIine.
This line emptiesinto Tank 5-7 in the canyon. The waste in Tank 5-7 is
transferredto Tank 15-I. In Tank 15-I,the waste is sampled,analyzed,then
sent to 200 West Area Tank Farmsvia the cross-sitetransferline or by
certifiedrailcar. If the waste is to be deliveredvia the cross-site
transferline,then the waste is chemicallytreatedto meet Tank Farms'
storagespecificationsbeforethat transfer.

A.10.2 SUMMARYOF MARCH1990 TO FEBRUARY1991
ACTIVITIES ANDWASTEGENERATED

During this time period, T Plant was under limited operational status and
generated only 19,866 gal of waste. This waste was transferred to Tank Farms.
The composition of this waste is listed in Table A.10-1.

TableA.IO-I. T PlantTank WasteCharacteristics.
,,,

Analyte Results

Appearance Lightbrown,no visibleorganicphase

. TotalSolids <10% solids

TotalAlpha 0.29 pCi/L

TotalBeta 12.6#Ci/L

pH 12.03
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A.10.3 STATUSOF ACTIVITIES IN PROGRESS

T Plant decontamination operations are currently in standby mode while
planned facility upgrades are taking place and operating procedures are being
updated and revised.

A. 10.4 CURRENTINVENTORY1AND/ORAMOUNTSGENERATED

Currently, almost all tank waste systems are empty. Until @
decontamination operations are resumed, waste volumes produced will be
limited.

A.10.5 WASTE MINIMIZATIONACTIVITIES

Product substitution has resulted in the elimination of methylene
chloride, I,I,l-trichloroethylene,and acetone-contaminatedwaste streams.

This year a manufacturer demonstration is scheduled onsite to provide
T Plant personnel a first-hand look at cleaning equipment that utilizes a
high-velocity stream of dry-ice pellets to perform surface cleaning. This
technology, if serviceable to T Plant activities, could result in a
substantial reduction in effluents from steam-cleaningoperations on large,
flat surfaces.

A. lO.6 ESTIMATEOF PLANNEDWORKACTIVITIES FOR 1992

Because current decontamination operations are limited, the work load for
1992 is expected to be high. Ongoing D&D activities and routine Site
operations are creating an extensive backlog of equipment in need of
decontamination.
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A.11.0 HANFORDWASTEVITRIFICATIONPLANT

The HWVP will come on-linein 1999. The low-levelwastegeneratedat
this facilitywill be returnedto the DST farmsfor storagepriorto grout
disposal.
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A.12.0 GROUTTREATMENTFACILITY

This sectiondocumentsthe studies,activities,and issueswhichoccurred
in this area over the periodof March I, 1990,throughFebruary28, 1991.

A.12.1 DESCRIPTIONOF FACILITY ANDTYPESOF
WASTEGENERATED

A.12.1.1 Description of Facility

The GroutTreatmentFacility(GTF),locatedin the 200 East Area of the
HanfordSite,has the primarymissionof permanentlydisposingof LLW. These
LLWs will be blendedwith cementitiousmaterialsfor immobilizationand
solidificationin below-groundvaults. The GTF includesthe Dry Materials
Facility(DMF),the Grout ProcessingFacility(GPF),and the GroutedWaste
DisposalFacility(GDF).

The DMF has the primarypurposeof receiving,storing,and blendingthe
dry cementitiousgroutmaterials. Materialsused in this facilityinclude
portlandcement,fly ash, and blastfurnaceslag. No radioactivematerials
are handledat the DMF.

The GPF has the main purposeof receivingradioactiveliquidLLW from the
241-APTank Farm feed tank,mixingit with the dry-blendmaterialsfrom the
DMF, and transferringthe resultinggroutmixtureto a disposalvault.

The GDF is wherethe GroutDisposalVaultsare located. The grout slurry
mixtureis pumpedinto the vaultand cures into a hardenedgroutproduct.
Liquidwastegeneratedby the groutprocessor excesswater and leachate
liquidfrom the vaultduringthe settingand curingprocessis returnedto the
tank farmsfor processing. Flushliquidsresultin additionalliquidwaste.

A.12.I.2 Type of Waste Generated

The tank wastethe GTF has generatedis a low-activityradioactiveand
hazardousliquidwaste (approximately52,000gal in 2 yr).

A.12.2 WASTEMINIMIZATIONACTIVITIES

The wasteminimizationplan has the primarypurposeto reducethe volume,,W

weight,or toxicityof all regulatedwastegeneratedat the GTF to the extent
practical. Areasaddressedin the plan includeorganizational
responsibilities,employeetraining,employeeparticipationand incentive
programs,and incorporationof wasteminimizationas part of the design
processfor new projectsor designs.

A.12-I



WHC-EP-0365-I

A.12.2.1 EmployeeTraining

As part of generaltrainingfor new employees,waste minimization
trainingis included. Generalwaste minimizationtrainingis providedto all
employeesof the GTF via wasteminimizationteam awarenesspresentationsand
for hazardouswasteshippersas part of the "HazardousWaste Shipment
Certification"class. Specifictrainingand applicationof wasteminimization
techniqueswill be providedon an individualor groupbasis,as appropriate,
by the respectivemanageror supervisor. The manageror supervisoris
responsiblefor establishingemployeeresponsibilities,assignments,and
goals. Each groupwill keep a recordof wasteminimizationtraining.

A.12.2.2 EmployeeParticipation and Incentive Program

An employeeparticipationand incentiveprogramis part of the waste
minimizationplan at the GTF. Promotionand applicationof employee
incentivesappearto be a good way to minimizewastegenerationand maximize
the use of good operatingprocedures. The incentiveprogramhas several
compo;,ents:

• Encourageemployeesto submitsuggestionsas Priceproposalsor
Great Ideas

• Encourageemployeesto submitsuggestionsto the Westinghouse
HanfordCompanywasteminimizationspecificincentiveprogram
(currentlybeingdeveloped)

• Encourageemployeesto submit"on-the-job"type wasteminimization
ideasdirectlyto the GTF WasteMinimizationTeam with certificates
and other "thanks"for this program.

A.12.2.3 New Projects and Oesigns

New projectsand designswill be requiredto includewasteminimization
as an integralpart of the designprocess. To accomplishthis,the GTF waste
minimizationrepresentativewill reviewany proposednew constructionand
majorgrout processchangesto ensurethat wasteminimizationhas been
considered. New constructionpresentlyincludesfour GroutDisposalVaults
and modificationto Tank 241-AP-I04for use as a secondfeed tank. New
constructionunderconsiderationis a GroutFailedEquipmentHandlingFacility
to stagecontaminatedfailedequipment.
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